
















CIRCLE 1 ON READER CARD 


when we ship it 


Our computer tape is clean and 
error-free. We think that our supe¬ 
rior cleaning process makes it cleaner 
than anybody else's, but of course we're 
prejudiced. Point is, to be computer tape at 
all, it has to be clean and free from dropouts 

But we don't stop at merely making clean tape; we make sure that 
it gets to you clean and that you can keep it clean. Here's how: 

Our exclusive environmental shipper which we call the Tape-Safe 
keeps dust out and your tape "clean and comfortable." Clean, because 
the polystyrene foam won’t shed like cardboard; comfortable, because 
it cushions the tape in transit against shock and damaging fluctuations 
of temperature and humidity. Best of all, it's free with your minimum 
order of Ampex tape for IBM and IBM-compatible computers. 


Then, for the only sure protection 
in storage, we pack our tape in a 
unique all-plastic canister. It keeps tape 
clean because it cannot generate contam¬ 
ination and its positive seal prevents outside 
dirt from getting in; comfortable because it pro¬ 
tects against shock and humidity. This canister is even encased in an 
airtight poly bag during shipment. From then on, it's up to you. 
FREE! If you’d like a few suggestions on how to keep tape clean, 

lA/rlto Tano.^afo Amnov Pnrnnra. , ---. 


TRENDS Bulletin No. 12, Care Career opportunities? Write Box D, 
and storage of Computer Tape. Redwood City, California 94064. 


when you store it 


Clean and comfortable 
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So if you think mag 
tape is the solution to 
your problem, you can 
have the Tally data 
terminal which trans¬ 
mits and receives data 
• \ ' ' ■' " ' ' ' - ' ■ ; ; • 

at1200 words per 
* 

minute over ordinary 
phone lines. The same 
unit reads or writes at 
1600 char/sec off line 
for high-speed com¬ 
puter input/output. 
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You won’t need bifocals to 
eyeball this solution to the 
card transmitter problem. 
The Tally 180 transmits 
punched card data over 
ordinary phone lines at 
42 cards per minute. i 

Field selection and I 

automatic error indi- j| 

cation are standard. m 




twill 


Does this grab you? 

The versatile error 
correcting Tally 311 
send/receive terminal 
operates over ordinary 
phone lines at 1200 
words per minute. Use 
it for off line tape 
duplication and editing, 
too. Computer com¬ 
patible mag tape options 
are available. 


wmmmmfti 

r A little schizo about data 
MHW communications are you 
Relief’s at hand.Tally 
mllS systems transmit all three 
19V media...paper or 
gl m magnetic tape or cards! 

* If | How about that? Now you can use Tally 

systems to transmit, receive, and store data in any 
form you want or in any combination of ways. 

For the diversity of Tally systems lets you go 
WSmB tape-to-tape, card-to-tape, mag-to-perforated 

ta P e anc * so forth. So before you see your analyst, 
jgjW see your Tally data communications consultant. 

W$m For his name and complete information on 

Tally data terminals, please write Robert Olson, 
ay Tally Corporation, 1310 Mercer Street, Seattle, 

■ Washington 98109. Phone: (206) MA 4-0760. 
m In Europe and the U.K. address Tally/APT, 

W Ltd., 6a George Street, Croydon, Surrey, 

I England. Phone: MUN 6838. 
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You can buy it 
and save $ 6,000 
to $ 24,000. 




















Now you can 
rent it and 
save 15 to 20% 
on rental costs. 

You’ve probably heard about the long-term advan¬ 
tages of purchasing an MAI Magnetic Tape Unit 
—how it pays for itself in 2 —3 years in direct 
savings. 

Now you can get comparable short-term financial 
benefits with an MAI rental plan. 

First, you save a flat 15 to 20% over your current 
monthly rental costs. 

Just as important, you get unlimited use at no 
extra cost. (You pay no more for running an MAI 
unit 720 hours a month than 176 hours.) 

But either way—purchase or rental—you have a 
tape unit that’s directly interchangeable with your 
729/2401 unitsonaplug-to-plug, reel-to-reel basis. 
You have a unit that, dollar for dollar, will out¬ 
perform anything in this market. 

A new kind of tape unit. No tape wear and tear 
from pinch-feed mechanisms on this tape unit. 
Its single capstan drive mechanism handles tape 
the way it should be handled. Gently. 

During operation, the recording surface of the 
tape touches only the read-write station. And that 
retracts to eliminate tape wear during loading and 
rewinding. 

A new kind of systems reliability. Because the 
unit’s design is so simple, you improve systems 
reliability. Read-write reliability equals or 
exceeds that of your present tape units. Downtime 
has to go down because the MAI unit is so easy to 
maintain. (It requires no mechanical adjustments, 
and a minimum number of electrical adjustments.) 

So, if you purchase, you’ll save on an MAI main¬ 
tenance agreement too. And without worrying 
about quick service. MAI has branch offices in 45 
principal cities from coast to coast. 

Formore information, call your local MAI branch 
office, or write us. 

JEM EQUIPMENT CORPORATION 
300 East 44th Street, New York, N. Y. 10017 
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Lower Price 
Higher Speed 
Faster Delivery 


The Teleprinter 100 is used by railroads, utility and 
pipeline companies, plants, department stores, many 
other organizations, to transmit and receive data on 
internal communications networks. It is compatible with 
all systems—over 100,000 are now in use 
in over 100 countries. 


Up to 13 characters per second. 5 level code. 
Transmits to one unit, several or all units in system. 
Low noise level. Makes up to 12 carbons. Sends in red, 
receives in black, or vice versa. Receive-only units 
available. Tape reader and tape punch attachments. 
Many special features. 



Latest Literature on TRANSDATA: 

For detailed information on high speed 
tape equipment, modems, etc., send now 
for the 32-page, color brochure, 

“Data Communication Siemens TRANSDATA”. 
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Cheap mass storage for small computers 
and how to get the most out of it 


For some people the only limitation of the small computer is 
the price of the extra memory. What's needed is low-cost 
mass storage, and lots of it For filing data. For quick and 
convenient program manipulation. 

DIGITAL, the leader in small computers, has a low-cost disc 
and unique magnetic tape unit tailored for the small com¬ 
puter. Now, new software is available to take even better 
advantage of this low-cost memory. 

DECdisc adds 32,768 words of memory for $6,000. Additional 
expander discs (up to 3) can be added at $3,000 each. That 
means a total of 131,072 words of disc memory for $15,000. 

A full scale PDP-8/S computer with 36,864 twelve bit words 
of memory, for example (4k core plus disc), costs $18,500. 
DECtape, Digital's unique fixed address magnetic tape sys¬ 


tem, provides over 200,000 words of storage on a 3>2-inch 
reel. It's the lowest cost mass storage available anywhere. 
You can edit and debug programs on line. Then you can put 
your programs in your pocket and take them away until you 
want them again, 

New keyboard monitor software all but eliminates the labori¬ 
ous use of paper tape and cards. You edit from the keyboard, 
compile from the keyboard, assemble, load, store, debug all 
from the keyboard. What might have been hours or days in 
getting the computer ready for use, is now just minutes. 

Available now. PDP-8/S off-the-shelf. PDP-8 
in one month. PDP-8/1 in the spring. DECdisc '|||||pp 
and DECtape immediately available. Send for ''!9Mp 
our new Small Computer Handbook. It’s free. i 
















(Ill 
•7/ 7/ 


7 l -7 

-V~* 




An evolutionary answer 
to data processing expansion. 


im-scale 
like the 


so you can start off with a system that matches your company's present 
EDP needs, yet can grow in step with your changing requirements. 
You can add components and capabilities to your Burroughs 500 com¬ 
puter at any time. Or move up to a larger 500 system. Develop a 
combination of systems. A network of systems. And you can do this 
without the prohibitive cost of rewriting your computer program 
libraries. That's because you communicate with all Burroughs 500 

standard scientific or business- 


nore good reasons why 
ns family. Ask him. 


Burroughs Qj 

npfrnlt. Mlchlaan 48232 
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volume 14 number 1 


22 GENERAL PURPOSE SOFTWARE, by Donald H. Sundeen. a sum¬ 
mary of the evolution of several types of general purpose software, with descrip¬ 
tions of the characteristics for some systems now in use or soon to be ready. 

28 THE MARK IV SYSTEM, by John A. Postley. Brief look at the features 

and facilities of a proprietary, general-purpose file management system for 360’s 
operating under DOS or OS. 


31 EVOLVING COMPUTER PERFORMANCE-1963-1967, by Ken¬ 
neth E. Knight. A continuation of the computer performance analysis pre¬ 
sented in September, 1966, covering 93 systems introduced from 1963 to the 
present. 

36 PLANNING NETWORKS AND RESOURCE ALLOCATION, 

by H. S. Woo dgate. Recent developments in the U.K. have overcome some 
of the restrictions of network-based resource allocation programs, and scheduling 
has been made more flexible by the use of decision tables. 

45 A HEXADECIMAL PRONUNCIATION GUIDE, by Robert A. 

Magnuson. For letters A-F, new suggestions to minimize confusion. 

48 MECHANIZATION IN DEFENSE LIBRARIES, by George Kershaw 

and J. Eugene Davis. Not attempting to improve the quality of input, but 
permitting an increase in processing speed without an increase in staff. 

54 THE COMMON BUSINESS ORIENTED GOLDILOCKS, by Philip 

Stanley. The versatility of COBOL is demonstrated by this pioneering appli¬ 
cation. 

57 COMPUTERS IN CLINICAL ELECTROCARDIOGRAPHY, 

A Conference Report. 
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if you think the story is spectacular 
wait till you see the picture 


As the complexity of CRT displays 
increases, and as the need for user 
manipulation of the picture increases, 
it is more and more the case that the 
central computer cannot provide the 
required on-line processing — or that 
communication lines cannot handle 
the high throughput rates. The 
graphics I/O terminal itself must 
include the necessary display¬ 
processing capabilities. That's why 
every Adage Graphics Terminal has its 
own Ambilog 200 computer with 
special arrays for high speed 
coordinate transformation. 


Hybrid techniques exclusive with 
Adage provide extraordinary image- 
processing power and make possible 
dynamic 3-D displays which move with 
full six degrees of freedom. Objects 
containing over,5000 lines cam be 
presented without flicker even with 
frame-to-frame dynamic changes. 

And pictures are always bright and 
clear, thanks to scope-driving 
circuitry that’s way ahead 
of its time. 

Starting with the AGT /10 at 
$60,000, standard models are 
available with either 2-D or 3-D 
capability, perspective generation, 
three-dimensional windowing, and 
intensity-modulated depth cueing. 
Options include dataphone interface 
joystick control, analog tablet input, 


hardware character generation, and 
photographic hard-copy output. 
Complete systems software is provided 
with every terminal for local image 
control, for console I/O, and for 
communicating with the central facility. 


Now that you’ve read the 
story, don't miss the 
picture. A free 16mm 
demonstration film of the 
Adage Graphics Terminal 
in action is yours just by 
writing on your company 
letterhead to David Sudkin, Manager of 
Marketing Services, Adage, Inc., 1079 
Commonwealth Avenue, Boston, 

Mass. 02215 

J cCot-cr-A- 

/ X— — iMC » / 
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HOW A CHESHIRE 



calendar 


DATE 

TITLE 

LOCATION 

SPONSOR/ 

CONTACT 

Feb. 7-9 

Honeywell COBOL 
Users' Meeting 

Disneyland Hotel 
Anaheim, Calif. 

H. Roach, Univ. of 
Southern Calif., 
1020 W. Jeffer¬ 
son, Los Angeles 
90007 

Mar. 14-16 

Sixth Annual 

Symposium on 
Biomathematics & 
Computer Science 

Shamrock Hilton 
Houston, Texas 

Univ. of Texas, 

Div. of Cont. 

Educ., P.O. Box 
20367, Houston, 
Tex. 77025 

Mar. 18-29 

Course: Systematic 
Methods for Computer 
Aided Design of 
Computers. Fee: $375 

Univ. of Calif. 

Los Angeles 

Eng./Physical Sci. 
Ext., 6532 Boelter 
Hall, UCLA, Los 
Angeles 90024 

Mar. 20-22 

Symposium on Critical 
Factors in Data Mgt. 
Fee: $75 

As Above 

As Above 

April 3-5 

Numerical Control: 
Tomorrow's Tech. 

Today 

Marriott Motor Hotel, 
Philadelphia, Pa. 

Numerical Con¬ 
trol Soc., 44 
Nassau St., 
Princeton, N.J. 
08540 

April 8-10 

Users' Meeting: 

Small IBM Computers 

Pick Congress 

Chicago, III. 

COMMON/Laura 
Austin, Admin. 
Div., General 
Motors Inst., Flint, 
Mich. 

April 16-18 

Second National 
Symposium on Law 
Enforcement Sci. 

& Tech. 

IIT Research Inst. 
Chicago, III. 

IIT Research Inst., 
10 W. 35 St., 
Chicago 60616 

April 23-25 

Fourth Annual Conf. 
on Data Processing 

Sheraton-Chicago 
Chicago, III. 

NRECA, 2000 
Florida Ave., 
N.W., Washing¬ 
ton, D.C.20009 

April 26 

Ninth Annual South¬ 
west Systems Conf. 

Del Webb's Town- 
house, Phoenix, Ariz. 

Systems & Pro¬ 
cedures Assn./ 

R. K. Braithwaite, 
Valley Nat'l. 

Bank, 141 N. 
Central Ave., 
Phoenix 85004 

April 30- 
May 2 

Spring Joint Com¬ 
puter Conference 

Convention Center, 
Atlantic City, N.J. 

AFIPS 

May 1 -3 

Anhual Convention 

Ft. Worth, Tex. 

Assn, for Educa¬ 
tional Data 
Systems 

May 3-4 

Fifth Annual Nat'l. 
Colloquium on Info. 
Retrieval 

Univ. of Penna. 
Philadelphia 

Dr. D. Lefkowitz, 
Moore School, 
Univ. of Pa., 
Philadelphia 


MAKES ZIP EASY 



Cheshire applies form as labels or imprints andZIP-sorts 


Converting to ZIP codes? Use your EDP sys¬ 
tem plus a Cheshire. Write for brochure. 
- w - 

Cheshire 

A XEROX COMPANY 
__ 


408 Washington Blvd. Mundelein, Illinois 60060 



HOW 12 LEADING FIRMS 
ARE USING EDP SYSTEMS 
TO GUT MAILING COSTS 


Reports show how each of these firms 
use data processing equipment to address 
continuous forms —then use Cheshire 
equipment to apply these forms as labels 
or address imprints to mailing pieces. 

Studies cover mail operations of manu¬ 
facturers, sales organizations, service 
companies, printers and publishers. In¬ 
clude quantities mailed, man-hour re¬ 
quirements, speeds of operation and 
time/labor savings over previous systems. 

Write for studies today. No obligation! 
- w - 

Cheshire 

A XEROX COMPANY 

_ r \ _ 

408 Washington Blvd., Mundelein, Illinois 60060 
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Have you only gone half way in modern methods of hous¬ 
ing, referring to and retrieving the data on your marginal- 
punched sheets? If so, you are not taking full advantage 
of your Nylon Post Binders. 

“Data-Rack” uses the suspension principle to file Nylon 
Post Binders in the easiest to-get-at and easiest to-refer- 
to system ever developed. 

“Data-Racks” come in two sizes. They hold binders with 
14 7 /s" x 11" sheets —burst or unburst —or any smaller size. 
162 Wilson Jones Nylon Post Binders of more than 20 
sizes can be adapted with inexpensive, easy to insert or 


remove, hanger sets for “Data-Racks” in less than a 
minute. 

“Data-Rack” Outfits consist of a rack and movable floor 
stand. 6 Hanger Sets with each rack. Racks are available 
without stands for counter or desk top use. Handsome 
beige finish. All steel construction. Ball-bearing casters. 

WDLS©^] JOMW.S 


a 


A Division of '+upj!i+ve- $ Inc. 

6150T0UHY AVENUE • CHICAGO 60648 
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! 


Wilson Jones 
6150 Touhy Avenue 
Chicago. Illinois 60648 

Gentlemen: 

Please send me complete information on the brand-new "Data-Racks 


./;/ Ask your office 
I or “tab” supply 
*y dealer for full in- 
^ formation today 
...or mail this 


Name 


Addresi 


State 
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acronumbs 

Sir: 

Considering the plethora of ADD in¬ 
structions on the System/360, for ex¬ 
ample: AR, A, AH, ALR, AL, AP, 
ADR, AD, AER, AE, AWR, etc., and 
considering the list of suggested 360 
instructions you published (Jan. ’66, 
p. 120), may I suggest one for the 
next list: 

AN—Add Nauseam 
Robert Higgins 
Detroit , Michigan 


the computer in society 

Sir: 

Copyright legislation now before 
Congress and Mr. Freed’s article 
“Computer Law Searching: Problems 
for the Layman,” (Oct., p. 38) call 
attention to the fact that certain basic 
principles need to be stated regarding 
the interaction of the computer with 
various aspects of our society. Four 
such principles are: 

1. Society and its laws should be 
equitable in their treatment of the 
computer and the user, neither favor¬ 
ing nor discriminating against them, 
in considering the computer as one of 
a number of comparable (if not actu¬ 
ally equivalent) alternative means by 
which a given objective may be ac¬ 
complished. 

2. Since the computer will remain in 
a dynamic state of rapid development 
for some time to come, society and its 
laws should provide for automatic 
and periodic review of policy by 
committees representing appropriate 
spheres of influence. 

3. Society and its laws should distin¬ 
guish between the use of a computer 
for information storage and retrieval, 
and its use to produce a substitute for 
goods (e.g., copyrighted material) or 
services (e.g., legal services). 

4. Society and its laws also should 


distinguish among: input to a com¬ 
puter, with its potential uses; opera¬ 
tion on the input by a computer, with 
its operationally-restricted uses; out¬ 
put from a computer, with its output- 



restricted uses; and utilization of out¬ 
put from a computer, with its actual 
uses. 

Arnold Goodman 
Huntington Beach, California 

The author replies: You suggest that laws ap¬ 
plicable to computers and computer users should 
be equitable and should take into account the 
dynamics of computer technology and its dif¬ 
ferent uses. Fortunately, our legal system will 
satisfy your suggestions automatically in large 
measure, if not completely. You will recall that, 
since we use the common law system along with 
the British, a major source of our legal rules is 
the decision of courts in individual cases. Al¬ 
though courts indicate that they are influenced 
heavily by precedent, in actual fact they are 
able to achieve substantial dynamics by dis¬ 
tinguishing cases at hand from prior situations. 
The problem you advert to probably is experi¬ 
enced when legislative bodies undertake to 
adopt statutes applicable to the new technology. 
Although it is generally difficult to anticipate, 
for legislative purposes, what future situations 
will be, it is almost impossible to do so with re¬ 
spect to the new technology. 


toward democracy? 

Sir: 

Dr. Sapolsky’s “Technological Change 
and Politics” (Oct., p. 47) may be the 
first work intended for publication to 
mention “electronic referendum de¬ 
vices,” although Dr. Frank Stanton, 
president of CBS, spoke of “. . . 
looking forward to electronic plebis¬ 
cites . . . for the guidance of our 
government . . .” in his commence¬ 
ment address at the California Insti¬ 
tute of Technology, circa 1965. In 
neither case did the possible implica¬ 
tions of such devices receive proper 
attention. 

For some three years now I have 
been tryng to direct attention to this 
matter. Computer professionals will 
recognize that with the state of the 
art today (or tomorrow, surely) it 
would be technically almost simple to 
design hardware capable of polling 
the entire electorate in something like 
sixty seconds. If this prospect did not 
intrigue a broadcasting executive, it 
still might have been expected that its 
revolutionary potential would have 
been baldly obvious to a political 
scientist. 

Our current political method, par¬ 
liamentary democracy, was the insti¬ 
tutional solution to a technically un- 
solvable information processing prob¬ 
lem besetting direct dem ocracy, the 
task of measuring the distribution of 
citizens’ opinions. Unable to count 
many ballots quickly and cheaply, it 
was essential to reduce the number of 
ballots to be counted; hence the citi¬ 
zens’ votes were used to choose del¬ 
egates to a parliamentary body small 
enough to be handy under 18th Cen¬ 
tury technology. 

The costs of this “solution”—alien¬ 
ation, apathy, anomie, pressure groups, 
the convertibility of wealth to political 
power, etc.—are not yet recognized as 
attributable to the central fact of dele¬ 
gating power. Political science has yet 
to learn to see political systems as if 
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DYNAMIC 
MEMORY 
LDCATION 


NEW YORK, NEW YORK 


Midtown Manhattan, from the East River. On the other side, in the middle of Long Island, stands the 
Brookhaven National Laboratory. □ Early in 1965, an SDS 920 computer and a Digital Development Corpo¬ 
ration Model 12500 drum memory made time sharing a reality at Brookhaven’s High Flux Beam Reactor. 
The system enables conversational dialogue via user keyboard terminals. Complete control is provided over 
nine independent spectrometer experiments. Each user is permanently assigned 500 words of fast memory 
and the use of 3500 words of auxiliary drum storage during his computational “turn.” Dlf you’re planning 
an advanced computer application requiring high performance rotating memories, contact Digital Develop¬ 
ment Corporation, a subsidiary of the Xebec Corporation, 5575 Kearny Villa Road, San Diego, California 
92123, Phone (714) 278-9920. 
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letters 


they were information systems, which 
they are, and to recognize the impor¬ 
tance of such technological determi¬ 
nants upon the gross form of political 
structures. 

It also needs to be stressed that the 
interaction of a technology and a 
culture is more strongly determined 
by the latter; hardware does not bear 
within it the seed of any necessary 
impact, vide the ancient Chinese, 
who discovered the magnetic compass 
and gunpowder, but unable to chal¬ 
lenge their assumptions, used the 
former to point out magic rocks and 
the latter to frighten away evil 
demons. 

Dr. Sapolsky’s assumptions may be 
apparent in his choice of “electronic 
referendum devices . . . ,” the referen¬ 
dum being a feature of the parliamen¬ 
tary variety of democracy, whose last 
reason for being is eliminated by these 
devices. I prefer to call them “vote 
boxes.” 

Put one in every home, and with 
the techniques of dissemination now 
at hand a Town Meeting can be 
attended by 200 million people. It is 
to be hoped that the political scien¬ 
tists can now be attuned to the possi¬ 
bilities offered by our machines and 
so led to take a fresh look at their 
area of specialty. 

But inquiry is wasted that asks the 
wrong questions. Just as we do not 
now expect a mechanical engineer to 
devote his life to the further refine¬ 
ment of horse-drawn vehicles, I for 
one would not like to see political 
science spend much more time on the 
complex of socio-political organiza¬ 
tions and institutions that have grown 
up around the now obsolescent par¬ 
liamentary structure. The question is 
not what will be the impact of tech- 
nology upon democracy; the question 
now is what new institutions, de¬ 
signed to take best advantage of the 
technology, ought we be innovating 
in order to create a democracy. 

Fred I. White 
Pacifica, California 

Ed. note: Another interesting view on this con¬ 
cept was presented in a speech recently by 
broadcaster David Brinkley (DATAMATION, 
Dec., p. 85). 


the British market 

Sir: 

In the October World Report (p. 
137) a comment was made to the 
effect that a proposed merger be¬ 
tween English Electric Computers 
Ltd., and International Computers & 


Tabulators Ltd. “would give EEC a 
larger marketing organization and the 
overseas sales outlets which they sore¬ 
ly need.” 

It might not have occurred to you 
that seen through other eyes the re¬ 
port might have been written: “. . . 
the rumoured merger would give ICT 
the extra funds to capitalize on their 
already successful marketing of the 

1900 series, orders for which exceed 
$300 million with installations of 
some $150 million. (By comparison 
EEC has orders for some $70 million 
for System/4 machines with installa¬ 
tions of about $5 million.)” 

With extra capital ICT could be 
expected to increase its share of 
the British, European, Commonwealth, 
African and Asian markets as well as 
expanding its market application sec¬ 
tors. 

Money seems to be the key to this 
expansion since ICT already has a 
wider product line—from the $100K 

1901 to the $6 million 1906A—and 
with more software already written 
than any other European manufac¬ 
turer (and a good many U.S.-based 
companies, too!). 

The real point is not the implica¬ 
tions of a merger between two British 
companies, but whether there should 
be created one British or one larger 
European computer manufacturing 
organization. There are many obvious 
problems associated with the imple¬ 
mentation of either grouping, but of 



key significance in both cases is ICT’s 
marketing and product superiority 
compared with other European com¬ 
puter manufacturers. 

It is thus suggested that both Bri¬ 
tain and Europe must look first to 
ICT to lead the marketing and prod¬ 
uct development operations of a non- 
U.S.-based worldwide computer cor¬ 
poration. 

J. Andrews 
London, England 
M. A. Wakefield 
Staffordshire, England 


fee or free? 

Sir: 

I must take issue with some of the • 


remarks made by Dick Tanaka in 
“Fee or Free Software” (Oct., p. 
205). 

He is concerned about a shortage 
of programmers, and wants to make 
existing programmers more effective 
by avoiding duplication of effort. His 
solution is to encourage proprietary 
packages. It seems to me that a more 
relevant solution to this problem 
would be to increase communication 
about what software is available. I 
have long contended that charging 
fees for proprietary packages restricts 
rather than encourages their use. En¬ 
couraging free distribution of pro¬ 
grams does not mean that they have 
no economic worth (as he implies), 
but that we pay for programs with 
programs, rather than money. I think 
we owe a great deal of the growth of 
the computing industry that Dick 
talks about to the free distribution of 
information, and we should be thank¬ 
ful that we didn’t start with proprie¬ 
tary packages from the beginning. I 
don’t think they’re needed now, 
either. 

Bernard A. Galler 
Ann Arbor, Michigan 

The author replies: I agree with Professor Galler 
that the free exchange of programs has been 
important to the growth of the computing in¬ 
dustry—and will continue to be. But, presumably, 
this is already going on, and we are still in 
trouble. The relationship between the two prac¬ 
tices of exchanging free programs and market¬ 
ing proprietary packages is not symmetric. The 
availability of proprietary packages does not 
necessarily inhibit the exchange of free pro¬ 
grams; typically, scientific or developmental pro¬ 
grams no doubt will continue to be traded this 
way. Good. On the other hand, viewing "free" 
software as a right, rather than a privilege, 
makes it hard to justify the investment in pre¬ 
paring proprietary packages, for markets where 
there is little practical hope that a free exchange 
will occur. Bad. The barter system works well 
when the economic implications are minor. But 
how does one measure the equity of contribu¬ 
tions to a pool? Will an exchange occur when 
one feels he is giving more than he gets? More 
important, can we expect anyone to contribute 
programs which give away a competitive ad¬ 
vantage? For example, certain programs for fi¬ 
nancial reporting, process control, computer- 
aided design, etc. carry vested interests. These 
will not be shared freely, however Bernie Galler 
and I would wish that they could be. 


Balkan controversy 

Sir: 

J. C. Vorvoreanu’s letter (Oct., p. 13) 
... is not substantiated by history. 
Ancient Transylvania was not in¬ 
habited by Rumanians; in the 2nd 
century it was the Roman penal colo¬ 
ny of Dacia. The Hungarians have 
occupied this territory since the 10th 
century. The Rumanians lived in Va- 
lachia (south of Transylvania) . . . 
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immigrating later and especially . . . 
when the Turks occupied Valachia. 
After the expulsion of the Turks . . . 
the “Rumanian kingdom” was estab¬ 
lished with a Hohenzollem prince as 
king. The Valachi, [and] also those 
living in Transylvania, began to call 
themselves Rumanians. 

A. Kovats 

Livingston, New Jersey 
Sir: 

. . . the “ancient and beautiful city of 
Cluj,” [is] also known as Kolozsvar 
by Hungarians and Clausenburg by 
Saxons. 

D. Pasint 

New York, New York 
Sir: 

. . . The city of Kolozsvar . . . has 
been the cultural capital of Hungari¬ 
an Transylvania for many centuries. . . 
Michael Arve 
Rochester, New York 


the government organizes 

Sir: 

News Briefs (Nov., p. 96) cited a 
Federal ADP Council of Northern 
California and Nevada as the “first of 
its kind in the country.” 

The Federal Government Data 
Processing Association of Philadel¬ 
phia, which was established approxi¬ 
mately October 1965, is similar in 
scope, intent and organization as the 
cited council, and pre-dates the latter 
organization by about two years. 
Patrick J. White 
Dept, of the Army 
Philadelphia, Pennsylvania 


goof 

Sir: 

In The Forum (Nov., p. 178), Mr. 
Bromberg argues for a good cause, 
but with a wild numeric error. The 
fraction of ACM membership in¬ 
volved [in U.S. standards activities] 
is about .5% not 0.005%! 

Howard Wright 
Greenbelt, Maryland 


Datamation welcomes your 
correspondence concerning 
articles or items appearing in 
this magazine. Letters should 
be double spaced . . . and 
the briefer the better. We re¬ 
serve the right to edit letters 
submitted to us. 


How to compare 
System/360 apples 
with Spectra 70 pears. 


Fruitfully. 


Where can you go for straightforward comparisons of the 
costs and capabilities of digital computer systems? 

One place. AUERBACH Computer Notebook. 

This looseleaf reference service, up-dated bi-monthly, 
contains detailed comparison charts of system hardware, 
rentals, and performance on typical business and scientific 
problems. In individual descriptions, it summarizes out¬ 
standing capabilities, software, prices, features—and limi¬ 
tations—of each system. 

The AUERBACH Computer Notebook costs $175 a 
year, including the bi-monthly supplements. It’s probably 
the hardest-working $175 you could spend: where else can 
you get a quiet, unbiased, thoroughly informed computer 
expert for less than 50^ a day? 

Get the facts. The coupon below, attached to your 
letterhead, will bring you full details, including a sample 



AUERBACH Info, Inc. 

121 N. Broad Street, Phila., Pa. 19107 



/\ 
f .I 


Gentlemen: 

□ Please send me more data about the AUERBACH AUERBACH 

Computer Notebook, including a free sample report. ® 

□ Send me a copy of the notebook on a free-trial basis. If I like it, I’ll 
keep it, and you can bill me for the $175. If I don't like it, I’ll send it 
back three weeks after I receive it. 


□ Tell me about your other reports, too: □ AUERBACH Data Communi- 

□ AUERBACH Standard EDP Reports cations Reports 

□ AUERBACH Data Handling Reports □ AUERBACH Software Note¬ 

book 


Name 


Title 

Company 

Street 


City _ State _ Zip 


Mail this coupon today. 
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THE BEST COMPUTER IN ITS CLASS, THE IBM 1130 
NOW HAS MULTIPLE COMMUNICATIONS CAPABILITY! 


MORRISSEY ASSOCIATES & WESTERN TELEMATIC 
Inc. have teamed to provide a completely software 
supported 15 channel multiplex system. The TM113 
Transmission Controller connects from 1 to 15 tele¬ 
printers or IBM 2741 type terminals to 1130 core 
storage. 


SOFTWARE 

The Software package, in¬ 
cluded in the base price, 
permits FORTRAN or sym¬ 
bolic programs to commun¬ 
icate directly with terminal 
equipment and does: 

— character to message 
assembly/disassembly. 

— character recognition 
(EOM, SOM, etc.). 

— error checking. 

— code translation. 


-UJti 


HARDWARE 

The Hardware accepts any 
combination of teleprinters 
(28, 33, 35) or IBM termi¬ 
nals and performs: 


■ bit to character 
assembly/disassembly. 

generation and detection 
of control & dataset 
signals. 

■ generation of scanning & 
core address functions. 


Applications include REAL-TIME INQUIRY with over 1 
million characters available on disc storage & TIME 
SHARING for scientific & business use. Lease rates 
are low. Delivery is 90 days. What are your applica¬ 
tion requirements? For Eastern U.S., mail the request 
forms to: MORRISSEY ASSOCIATES, 18 E. 41st St., 
New York, N.Y. 10017. For Western U.S., mail to: 
WESTERN TELEMATIC INC., 5507 Peck Road, Ar¬ 
cadia, California 91006. 


SEND MORE DATA ON THE TM113. 
OUR APPLICATION IS_ 


WE (HAVE □) (DO NOT HAVE □) AN 1130 

NAME___ 

CO. NAME & ADDR_ 


City 


State 


western telematic, inc. 

i5Q7_PECK_RQAD_t_ARCADlA_t_CALIF-ORNIA-il006-!-RHONE—(213)-442-1862- 


’N 

I 

I 


Zip 
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American Technological Institute Name.., 

Subsidiary of F. D. Thompson Publications, Inc. 
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AGELESS B5500 WILL 
GET NEW T-S SOFTWARE 

The uniquely long-lived Burroughs B5500, which has 
sold better each year since its introduction as the 
5000 some six years ago, will get further 
rejuvenation with the addition of new time-sharing 
software—expected to be ready for release about 
August. 

Main changes are the addition of a Basic 
compiler, modification of the MCP operating system, 
and more flexible programming facilities jfor data 
communications. For example, many of the restrictions 
for manipulating files introduced remotely will 
be removed. Many of the improvements will be 
available for regular batch use as well—directory 
search changes, upping the number of jobs that can 
be handled at the same time. 

Maximum number of terminals that can be 
serviced is not yet set—but one potential customer 
who wants to use 48 was told this would be no 
problem. It may be worth noting in this connection 
that one current non-T-S user has the facility 
to deal with 200 remote inquiry stations. 

I BEFORE E 
EXCEPT AFTER C 

How do you like your keyboards arranged? Hot 
controversy has arisen over proposed standards for 
OCR and USASCII-coded keyboards, now in ballot before 
X4. If both are adopted, a user wanting to do these 
functions plus regular correspondence would need two 
or three different typewriters and face the problem 
of training typists on each keyboard. Some opt for a 
single standard for both OCR and ASCII, using ASCII's 
arrangement for the basis, and adding at least two 
more keys to accommodate OCR symbols. Opponents 
to this say it still leaves the retraining problem, 
and the addition of two keys would create havoc in 
type alignment on machines of many manufacturers. 

Options; redo the ASCII arrangement so that it's 
closer to the long-standing electric typewriter 
standard; accept the two proposed standards; or go 
for the universal ASCII-based standard, and with it, 
change the electric typewriter standard so it's based 
on logical bit-pairing, as the ASCII arrangement is. 

X4 is very concerned; the balloting due to close 
by March 31 may be extended or stopped. A symposium 
at NBS to discuss the problem has been proposed, 
as has an IEEE human factors group workshop. 

FILES VANISH 
FROM SLIPPED DISCS 

An L.A.-area credit firm is getting ready.to sue a 
well-known service bureau over its alleged failure to 
return basic files used in billing for some 100 
small retailers. 

The credit company switched to the service 
bureau, at the same time gave them a contract to 
develop a program to convert their accounts 
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BOLT BERANEK AND NEWMAN INC 


here's a quick and simple way 
to graphically input data 
into your computer... 


ADDRESS? 


We know you want Datamation to 
follow you. If you’re changing your 
business address, please fill out the 
card at the right and mail it to us 
now. Besides your new address, we 
need your old address, just as it's 
printed on the mailing label. (Be 
sure to paste the whole label on the 


card to facilitate handling.) 


Address. 


it's called GRAFACON 
and here's how it works... 


Place a chart—a sketch—or project from the rear on GRAFACON's 
10" x 10" surface (which has a built-in 1024 x 1024 matrix for 100-line-per- 
inch resolution), trace it with GRAFACON’s stylus, and GRAFACON converts 
the stylus position to 20 bits of X and Y coordinate data ready for computer 
processing. Or, digitize as you sketch at 45 inches per second. GRAFACON 
is a production version of the famous Rand tablet, and operates directly 
on/line or off/line. 

GRAFACON accessories include keyboards—for annotating data, 
CRT displays—for monitoring, off/line tape and card converters, and on/ 
line converters for most computers, including System 360. 

We have a technical brochure and applications data on dozens of 
GRAFACONS jn use today; yours for the asking—just write to: 


Inna 


2126 South Lyon Street, Santa Ana, California 92705 • Phone-. (714) 546-5300 
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Whatever your work in informa 
ADP Glossary. It gives you con 
daily EDP use. It covers the has 
tronics, communications, systen 

This glossary has provided va 
students as a reference to sup] 
familiarity with the specialized 
venience for customer, prospec 
preparing or evaluating proposa 

Please use the attached coupon 
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look ahead 


NEW DIRECTION 
FOR RAYTHEON COMPUTERS 


THE SWEATS AND SWEETS 
OF PHASE II 


receivables from 1400 series to the 360. The 360 
program, however, was so full of bugs that the first 
billing for 25,000 statements had to be eyeballed 
for errors, and many hand-changed. 

Understandably concerned, the credit firm asked 
that its historical Age Trial Balance files (given to 
the service bureau on discs) be returned, so they 
could be run on a 1400 at another bureau. But 
the discs had been wiped out when the bureau converted 
the files to tape, which it at first promised to 
return. Reversing itself, the bureau then said it 
would not return the tapes unless the client promised 
no legal action. 

The credit company sought an injunction to have 
the tapes returned, but was overruled by the court. 
Since then, the company has had to re-keypunch over 
80,000 accounts at a cost of more than $9000. 

Raytheon acquired the Packard Bell computer operation 
a little over three years ago. Since then, they've 
undoubtedly been looking over their shoulder at 
ex-PB-er Max Palevsky, wondering what went wrong in 
Orange County. Still trying to find the answer, 
Raytheon has brought in a new man to head up the 
commercial computer activity in Santa Ana, Calif. 

He's Andy Huson, who most recently headed up 
Benson-Lehner before it was acquired by University 
Computing. Like the gm before him, Joe Ricca, Huson 
starts off with assurance of corporate support, 
despite rumors that Raytheon boys back east say "they" 
(Raytheon West) are in the computer biz, not "we." 

For starters, Huson has indicated the division 
will emphasize the 703, beef up the sales force, back 
off some of the special systems activities (such 
as an on-line inventory control prototype in Canada 
which was to lead to more orders) pushed by Ricca. 

And we hear some heads have rolled. Future emphasis 
will be on small systems computers. 

Meanwhile, Ricca has formed Ricca Data Systems 
Inc., in Santa Ana. The new company will specialize 
in special systems for commercial applications. 

If Congressman Jack Brooks' comments are any 
indication, at least part of the Hill is satisfied 
with Burroughs' selection for the Air Force Phase II 
contract. "Despite problems in the early stages of 
this procurement, the Air Force has an excellent dp 
equipment selection and management system," said 
Brooks. Although some of the protests on the original 
IBM selection involved the benchmarks, Brooks also 
implied that these tests are the way to go— 
throughout the government. 

Both IBM and Honeywell also met AF requirements 
in the second go-round. IBM, stung by the 
reversal of the original award, bowed to the decision 
although it felt it did the best job on the 
benchmarks, and added that its second price was 
lower than the original one of $114 million. 

Honeywell was at least pleased that its protest had 
resulted in a savings to the govt; (the AF figures 
savings of $36 million, when the cost of delay is 
included). Burroughs will draw about $60 million for 
equipment, $20 million in maintenance, for 100-160 
B3500's. The Friden 7311 terminal will be used 
throughout. 


(Continued on page 129) 
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Anyone can promise you time-sharing software. 


We can demonstrate it. 



Nearly every computer manufacturer has some sort of 
time-sharing hardware ready to deliver. 

Including us. 

But when you ask a computer salesman about 
software, he’s likely to start talking about the 
future. Because what most computer manu¬ 
facturers have to offer is an operating sys¬ 
tem, a primitive FORTRAN, and a 
tape full of promises. 

Not us. 

When we sell you a 940 time¬ 
sharing system it comes com¬ 
plete with an operating system, 
plus BASIC (a programming 
tool for beginners) plus a conversational 
algebraic language, plus a conversational 
FORTRAN IV, plus a FORTRAN II, plus 


a powerful text editor, plus a two pass assembler, plus a ma¬ 
chine language, debugging package, plus a whole library of 
programs and subroutines. All operating and ready to work. 

Now. 

The reason we have more is that we’ve been at it longer. We 
started working on time-sharing in prehistoric times, almost 
two years ago. Since then we’ve sold our 940’s to companies, 
to research institutes, and to time-sharing utility service cen¬ 
ters. And they have used them for everything from character 
recognition to locating a 4-door sedan with red upholstery in 
a car dealer’s inventory. 

So when you ask an SDS salesman 
about time-sharing software he won’t 
start talking about the future. He’ll 
plug in his teletype unit and put you in 
direct contact with our 940 computer. 

It can speak for itself. 


505 


Scientific Data Systems, 
Santa Monica, California 
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DURING THE NEW YEAR . . 


G O PLACIDLY AMID THE NOISE 8c HASTE, & REMEM¬ 
BER WHAT PEACE THERE MAY BE IN SILENCE. 
As far as possible without surrender be on good terms with all 
persons. Speak your truth quietly 8c clearly; and listen to others, 
even the dull 8c ignorant; they too have their story. / Avoid loud 
8c aggressive persons, they are vexations to the spirit. If you compare 
yourself with others, you may become vain 8c bitter; for always there 
will be greater 8c lesser persons than yourself. Enjoy your achieve¬ 
ments as well as your plans. / Keep interested in your own career, 
however humble; it is a real possession in the changing fortunes of 
time. Exercise caution in your business affairs; for the world is fidl 
of trickery. But let this not blind you to what virtue there is; many 
persons strive for high ideals; and everywhere life is full of hero¬ 
ism. / Be yourself. Especially, do not feign affection. Neither be 
cynical about love; for in the face of all aridity 8c disenchantment 
it is perennial as the grass. / Take kindly the counsel of the years, 
gracefully surrendering the things of youth. Nurture strength of 
spirit to shield you in sudden misfortune. But do not distress your¬ 
self with imaginings. Many fears are born of fatigue 8c loneliness. 
Beyond a wholesome discipline, be gentle with yourself, / You 
are a child of the universe, no less than the trees 8c the stars; you 
have a right to be here. And whether or not it is clear to you, no 
doubt the universe is unfolding as it should. / Therefore be at 
peace with God, whatever you conceive Him to be, and whatever 
your labors 8c aspirations, in the noisy confusion of life keep peace 
with your soul. / With all its sham, drudgery 8c broken dreams, 
it is still a beautiful world. Be careful. Strive to be happy. A A 
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GENERAL 

PURPOSE 

SOFTWARE 

by DONALD H. SUNDEEN 

There has recently been increasing user interest 
in general purpose software packages, especial¬ 
ly those not requiring that the user be a com- 

- puter programmer. This interest in generalized 

systems . has, to a large extent, been stimulated by the 
critical shortage of qualified programmers, which is being 
aggravated in various ways. First, the explosive prolifera¬ 
tion of third generation hardware has resulted in a signifi¬ 
cant reduction in the number of qualified programmers per 
installation. Secondly, there is a certain amount of natural 
programmer attrition through advancement into staff and 
management positions. 

Another important factor is the more complex architec¬ 
ture of third generation machines. This complexity 
lengthens the time to write and check out programs and 
makes the difficult task of converting from second to third 
generation equipment extremely costly. 

The shortage of skilled programmers is going to worsen 
appreciably before it gets better. Accordingly, it is this 
author’s opinion that the demand for general purpose or 
“canned” software is going to be expanded sharply in the 
next few years. The majority of computer users are 
becoming increasingly disturbed by the “programming 
bottleneck,” realizing that the elapsed time to implement a 
new application by conventional methods is going to 
be—at best—poor. Such lengthy implementation periods 
have been a fact of life faced by most users to this point 
in time, independent of whether the programming lan¬ 
guage employed was machine language or a higher order 
language. This disturbing situation is exaggerated further 
by discovering that many of the applications are charac¬ 
teristically not complex ones. Finally, the cost of imple¬ 
mentation, for both machine time and personnel, is high, 
this being compounded by inordinate costs in maintaining 
the programs. 

General purpose packages, when cleanly designed and 
implemented, are a means of circumventing the program¬ 
ming bottleneck faced by most computer users. For one 
thing, they enable an installation to increase potential 
productivity by orders of magnitude. Another benefit is 
that a staff of qualified programmers can concentrate on 
the more complex applications that they should be work¬ 
ing on in the first place, the more mundane applications 
being the domain of the generalized systems. 


relief in sight 


Unfortunately, the hardware manufacturers’ historical 
role in, and approach to, general purpose software devel¬ 
opment has left something to be desired. There have been 
some exceptions, among them SDS manage and NCR 
best. In general, user apathy toward manufacturer-devel¬ 
oped packages has been brought about by the lack of 
flexibility and/or inefficient performance of these pack¬ 
ages. It should be pointed out, however, that moderate 
inefficiency should not preclude using a general purpose 
package. Efficiency and economics have to be defined in 
their total perspective—namely, machine time costs (both 
checkout and production), personnel costs, and the intan¬ 
gible value of getting an application implemented in a 
relatively short period of time. 

evolution of general purpose software 

This article will discuss the evolution and types of 
general purpose software. Emphasis will be placed on 
those systems applicable to business data processing. 
Attention will be given to variations in language syntax 
and parameter notation and their implications for the user 
Aspects of both batch and on-line systems will be covered. 
Finally, what the future holds in store will be discussed. 



Mr. Sundeen is founder and 
president of Applications Soft¬ 
ware, Inc. He has been ac¬ 
tive in the development of six 
general purpose data manage¬ 
ment systems during the past 
eight years and has been a 
senior member of the tech¬ 
nical staffs of Scientific Data 
Systems and Informatics' ad¬ 
vanced information systems di¬ 
vision. 
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Utility Packages. Generalized systems, in a limited 
sense, began with the availability of utility packages for 
card-tape, tape-printer and other peripheral operations. 
This was followed by the development of generalized 
input-output routines, since such functions were common 
to all applications accessing peripheral equipment. Com¬ 
plete input/output control systems (iocs) next entered 
the picture followed by resident operating systems. Most 
recently, time-shared executive systems, comprehensive in 
scope (and often plagued with trouble), have appeared 
on the scene. The primary function of all the aforemen¬ 
tioned tools is input and output, that is, the getting data 
from, and giving data to, peripheral devices. In the earlier 
systems the input/output functions were device depen¬ 
dent and applicable to data only. Second generation 
systems were directed at data and/or programs and were 
device independent.. Regardless of the flexibility of such 
systems, they are tools used by programmers to facilitate 
input/output operations. 

Application Dependent Packages. Application depen¬ 
dent ' packages are generalized programs for performing 
specific applications, such as billing, payroll, accounting, 
and inventory control. As one can see, such applications 
are universal ones. For years applications packages have 
been natural parts of the software support packages 
offered by computer manufacturers. Historically, these 
packages have not been well received by the industry. 
The main reason is that applications packages are invari¬ 
ably format and parameter constrained. This lack of 
flexibility has precluded the serious use of these tools by 
computer users. The manufacturers’ traditional argument 
has been that the customer should be willing to bend a 
little. However, users have discovered this really means 
bend a lot. 

Generalized payroll packages are a good illustration of 
the amount of “bending” required. In its simplest form, a 
payroll run consists of producing an updated payroll 
master file, a payroll ledger, and printing the payroll 
checks and stubs. The degree of parameterization normal¬ 
ly allowed for by generalized payroll packages is usually 
limited to, at best, the following: 

1. Method of calculating gross and net earnings. 

2. Technique for handling tax withholding and manda¬ 
tory deductions. 


3. Allowance for optional deductions (e.g., insurance, 
credit union). 

4. Moderate flexibility for rate differentials and over¬ 
time premiums. 

Where the “bending” occurs is in the formats accommo¬ 
dated by the package. Consistently, they require control 
over the format of the payroll master file, time card file, 
payroll detail file and/or payroll ledger, and finally the 
format of the payroll checks themselves. This format de¬ 
pendence is a common characteristic of traditional appli¬ 
cation dependent packages. One known exception to this 
lack of flexibility is covered later in this article. Until this 
lack of flexibility is significantly overcome, application de¬ 
pendent packages will continually be ignored by com¬ 
puter users. 

Application Independent Packages. As indicated earlier, 
utility packages are primarily intended for use by pro¬ 
grammers and, to a lesser extent, operations personnel. 
One of the first examples of a software tool that eliminated 
the need for programming by the user was the sort/merge 
package. The sorting and merging of data files is a 
common function that applies to many applications. The 
primary differences encountered in sorting files of data 
consist of: 

A. File Structure 

1. Blocked or unblocked records (in and out) 

2. Recording mode 

a. BCD 

b. Binary 

3. Tape labeling (header and/or trailer) 

4. Record format and length 

a. Fixed 

b. Variable 

B. Sorting sequence 

1. Types of keys (alpha, numeric, binary) 

2. Relative position and length of key fields 

3. Direction of sort (ascending or descending) 
Specification forms were designed for the description of 
the input parameters such as those above and along with 
the given sort/merge system became a natural element in 
the standard software support package of computer man¬ 
ufacturers. 

The preparation of reports is likewise an extremely 
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common function in many data processing applications. 
Accordingly, the development of report generators oc¬ 
curred at an early date. Typically, parameters are input to 
a report generator describing the structure of the file to be 
processed, data fields to be printed, image of what the 
report is to look like, sequence in which the report is to 
appear, and, optionally, parameters describing control, 
summing/counting information and whether every record 
is to be printed or merely selected ones. 

Program generators such as sorts and report generators, 
therefore, are examples of generalized software tools not 
requiring the technical familiarity of a programmer. Un¬ 
fortunately, computer manufacturers stagnated at that 
point by not extending the development of program 
generators into all areas of file processing. Only recently 
(1964) have they attempted to remedy this with the 
introduction of general purpose systems. Development of 
the 9PAC System for IBM 709/90/94’s was an exception, 
and it was developed by share. 

Extending the generalized concept of file processing 
beyond sorting and report preparation is not, of course, a 
recent innovation. As far back as 1957, a group at GE’s 
Hanford, Washington, Atomic Products Plant 1 developed 
a set of generalized file handling routines for their. IBM 
702. These routines were developed to minimize the 
programmer time consumed implementing applications 
concerned with the installation’s various data files. A joint 
effort by Advanced Information Systems and Douglas Air¬ 
craft Co. in 1961 resulted in the development of girls 
(Generalized Information Retrieval and Listing System) 
for an IBM 7090 at the latter firm’s Missile and Space 
Systems Division. In 1962, the first, off the shelf general¬ 
ized file management system, mark i for the IBM 1400 
Series, was introduced by Advanced Information Systems, 
(now a part of Informatics). It was followed by the 
mark ii and mark hi systems, 2 and more recently by 
mark iv for the IBM 360. Standard Oil of California’s 
select System for the IBM 1401/1460 is another example 
of a generalized system for selective data retrieval and 
report generation, and it is in wide use throughout that 
company, select has been made available to 1400 Series 
users through IBM. 

Finally, the VIP (Variable Information Processing) 
System of the Naval Ordnance Laboratory, Corona, Calif., 
has special significance. Whereas most other systems have 
been developed for rather large installations, where the 
potential benefits are obvious, VIP applicable to the IBM 
7070 was developed in a rather small installation. How¬ 
ever, the system has enabled a small group of program¬ 
mers to maintain more than 40 data files and, additionally, 
to satisfy all demands for retrieval of data from these files. 
Among the more significant aspects of VIP is that it was 
designed primarily for processing files of variable record 
formats. 

The generalized systems discussed so far have been 
primarily for data retrieval, as distinguished from docu¬ 
ment retrieval. 

General Purpose Information Management Systems. Ex¬ 
tension of the dictionary concept has made it possible to 
develop true, general purpose, information management 
systems for implementing file processing applications. Such 


1 McGee, W. C., "Generalization—Key to Successful Electronic Data Pro¬ 
cessing," Journal of ACM, January, 1959. 

2 Canning, Richard G., "Generalized File Processing Software," EDP Ana¬ 
lyzer, October, 1965, p. 5-6. 

2 Head, Robert V., "Management Information Systems: A Critical Ap¬ 
praisal," DATAMATION, May, 1967, p. 22. 


systems are variously referred to as “file management sys¬ 
tems,” “data management systems,” “information lan¬ 
guages” and in other ways. However, for the sake of 
consistency, they will be referred to here as information 
management systems. 3 These systems are software tools 
whose primary functions are: file creation and mainte¬ 
nance; information retrieval; and report generation. Such 
functions can be performed without conventional program¬ 
ming in an assembly or procedural language. With flexibly 
designed systems, it is this author’s opinion that at least 
80% of the applications encountered in data processing 
can be implemented without any formal programming 
being required. 

As we indicated above, one of the key features of a 
general purpose information management system is the 
existence of data file dictionaries. Such dictionaries are the 
primary means of attaining the flexibility and generality of 
these systems. Beyond describing the file structure, record 
format and data field attributes, they may also define 
processor dependent parameters such as the method of 
data field updating during file maintenance (e. g. replace, 
increase, decrease); punctuation characteristics and co¬ 
lumnar headings used in report generation; and security 
codes specifying degree of sensitivity of the data. 

As one can see, a dictionary contains a significant 
amount of parameter definitions. For this reason, it is the 
focal point of a general purpose information management 
system. From a functional standpoint, a data file diction¬ 
ary is somewhat analogous to the Data Division section of 
a cobol program. One major difference is that a cobol 
Data Division section usually only describes the character¬ 
istics of the identified data fields which the given program 
will reference. A dictionary, on the other hand, identifies 
and describes the format and characteristics of all data 
contained in a given file. In an installation utilizing a 
general purpose information management system, many 
dictionaries usually exist—one for each data file to be 
processed. Dictionaries are generally isolated and cap¬ 
tured in auxiliary storage (e.g. tape, disc, drum) along 
with the processors (compilers or generators) that com¬ 
prise the system. They are usually identified by a file 
name or number. Since a dictionary describes the relative¬ 
ly fixed parameters applicable to a data file, only a 
minimal amount of parameters need be entered via control 
cards or terminal entries to perform selection, modifica¬ 
tion, retrieval, calculations, or display of data. Since most 
systems isolate dictionaries in auxiliary storage, a diction¬ 
ary generator is normally a part of the system. Its primary 
function is to establish and maintain data file dictionaries. 
A secondary function of a dictionary generator is to 
produce a printed glossary applicable to each unique 
dictionary. A glossary, along with the specification forms 
for a system, constitutes the bible of descriptive docu¬ 
mentation to which the users of a data file make reference. 
The existence of the printed glossaries minimizes the 
amount of user exposure to the reference manual associ¬ 
ated with a system. 

The processing environment in which information man¬ 
agement systems operate may vary from a freestanding 
system with a self-contained loader, to a batch operating 
system, to complex time-shared executive systems. Inde¬ 
pendent of the type of operating system with which they 
interface, general purpose systems normally function in 
the following manner: 

A. System control parameters are entered describing: 

1. Processing function (e.g. “update,” “retrieve,” 
etc.) 

2. Dictionary name of file to be processed 

3. Global parameters and housekeeping information 

B. The applicable processor is loaded and begins ex¬ 
ecution, which is usually comprised of three func- 
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tional phases: 

Phase 1—Reads the processor dependent parameters 
(i.e., language statements) from the input de¬ 
vice; satisfies the dictionary references applicable 
to the data referenced; validates the input; prints 
a list of the input including error messages for 
all invalid inputs. 

Phase 2—Predicated on valid input, this phase com¬ 
piles the object program for the function to be 
performed. The object program compiled is usu¬ 
ally of the following types: 

a. Compressed parameter tables 

b. Pure machine language instructions 

c. Subroutine linkage 

d. Source language code to be input to another 
processor 

Phase 3—Performs the actual processing of the given 
data file by : 

a. Table driven interpreters generating the ap¬ 
plicable execution 

b. Executing the compiled machine language in¬ 
structions 

The foregoing description is purposely oversimplified 
in order to describe the functional process clearly. The 
three phases described above may be supplemented in 
various ways, such as the existence of a pre-processor 
performing a dialogue with terminal users or a post-pro¬ 
cessor which captures and saves the compiled object pro¬ 
gram. Furthermore, how these functional phases are de¬ 
signed and implemented varies considerably and can have 
profound effects on the performance of the system. 

languages, notation and syntax 

General purpose information management systems usu¬ 
ally perform the same functions—namely, organizing, 
modifying, manipulating, retrieving, and presenting in¬ 
formation. However, many differences exist in how users 
communicate with such systems. These systems are sup¬ 
posed to be software tools primarily intended for use by 
non-programmers. As it turns out, such is not the case. 
The breakdown occurs normally in the type of notation 
they employ. This notation broadly falls into two cate¬ 
gories: tabular—structured specification forms; natural lan¬ 
guage-free form. 

Tabular Forms. These employ fixed format or struc¬ 
tured specification forms. Specific card columns are allo¬ 
cated for individual parameter entries. The choices of 
parameter entries are often pre-printed on the form, en¬ 
abling the user to merely circle the desired option. Tabu¬ 
lar systems sometimes provide the facility for specifying 
default conditions. In such a case, a user enters one global 
parameter entry to imply a series of frequently en¬ 
countered conditions. This technique provides a shortcut 
for the user by specifying many functions with a single 
entry. Most tabular forms are designed to include a de¬ 
scriptive heading applicable to each function to which a 
given form is applicable. Some forms are accompanied 
by varying degrees of instructions to assist the user. 

Natural Language Forms. These are much simpler in 
layout. The user has more freedom as to where a given 
parameter entry is to be made. This is usually achieved by 
employing a language syntax requiring a set of param¬ 
eters to be entered in a prescribed order. Such entries 
are often separated from each other by a blank space and 
sometimes by delimiters (e. g., comma “ , ”). 

Tabular and natural languages both utilize various 
techniques to identify data, control functions, and logical 
operations. The identification of data usually takes the 
form of field names or field numbers to reference a specific 
piece of data in a record. The specifying of logical opera¬ 
tions is normally accomplished by use of mnemonics de¬ 


scribing comparisons of data and logical connections. 

Comparators, for example, may be indicated by, “G”, 
“GR”, “GT” or “>” to represent “greater than.” Inclusive 
comparisons may be alternatively described by “GE” 
(greater than or equal to) or “NLS” (not less than). 
Logical connections may be represented by “OR,” “AND” 
or various alternatives such as “-f—b” (OR), (AND). 

Some systems allow various alternative choices of identi¬ 
fication. For example “GR” or “greater than” is used in 
the select System of Standard Oil of California. 

Which kind of form users prefer is largely governed 
by their specific background. By and large, clerical, ad¬ 
ministrative, and managerial personnel prefer forms utiliz¬ 
ing tabular notation. The reason for this is that a tabular 
language normally requires less training, since there exist 
prefixed sections of the form for specific entries. Extremely 
significant also is that these non-technical users have 
fewer formal rules to learn and remember. Technically 
oriented users (especially programmers), on the other 
hand, often prefer free form notation. These individuals 
are not bothered by the more complex rules governing 
language usage, since this is consistent with their analyti¬ 
cal makeup and disciplined training. It should be pointed 
out that some information languages of a free form type 
are beginning to encroach on the boundary between a 
non-procedural language and a higher level programmer 
language. 

For on-line terminal input, there is no question as to 
which communication mode is required. When one is in 
a terminal environment, the only natural mode of com¬ 
munication is free form notation. This is true regardless 
of the background of the user and whether or not he is 
technically oriented. The bottleneck of the layman having 
to learn the applicable rules can largely be overcome, in a 
terminal environment, by having two forms of the same 
language: shorthand and longhand. 

The shorthand form would be employed by those users 
who have learned the rules through exposure to the sys¬ 
tem. The shorthand form would be similar to its free form 
counterpart in a batch operating environment. 

Use of longhand could be obtained by utilizing pre¬ 
processors that perform a finer level of dialogue with the 
terminal user. Such a technique would provide a “learn 
as you go” system, by specifying the various legitimate 
entries to the user via a question and answer scheme. 

examples of general purpose systems 

This section provides a representative list of general 
purpose systems currently available or in the process of 
being developed. The characteristics of each system will 
be described. 

GIS (Generalized Information System)—introduced by 
IBM in 1965. It consists of a set of general purpose file 
processing programs applicable to System/360. GIS is de¬ 
signed for use only with OS/360 and its required 
configurations. 

History: As of this date, only a pre-release version of 
the Document Processing System has been made available 
to System/360 users. In July 1967, IBM officially made 
the following statement regarding the status of GIS: 

1. A field release of the Document Processing System 
is due in December 1967. 

2. IBM has indicated that the Document Processing 
System is now a software product separated from GIS. 

3. “The announcement” of the availability of basic GIS 
(no multi-tasking) will be made in April 1968. 

4. “The announcement” of the availability of full GIS 
will be made in September 1968. 

Type of User Language: free form 

Data Identification: field names 

Record Formats Accommodated: fixed/variable 
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Operating Environment: batch or on-line 
Nature of Execution of Object Program: interpretive 
(table driven) 

Source Language Implementation: assembly language 
Processing Access Method: sequential or direct access 
Minimum Machine Configuration: 128K bytes, Models 
G and above 

Availability: currently being implemented 
Comments: GIS is a comprehensive generalized system 
of significant utility. However, its implementation has been 
plagued by slippages for the past three years. When it is 
finally delivered, it will be characterized by two major 
drawbacks: 

1. A minimum machine configuration of unreasonable 
size— 128K. 

2. Poor performance, considering the speed of the 
equipment, due to its interpretive mode of execution. 

MANAGE— introduced by Scientific Data Systems in 

1965. 

History: manage, a general purpose file management 
system, was initially released to SDS 9300 users in July 

1966, and its 900 Series counterpart released in October 
1966. It has been actively used by SDS users since late 
1966. It has been used in applications ranging from stu¬ 
dent record processing, to inventory control, to monitoring 
the control of satellite ground commands. 

Type of User Language: tabular 
Data Identification: field names or field numbers 
Record Formats Accommodated: fixed/limited variable 
Operating Environment: Batch (SDS 9300); freestand¬ 
ing (SDS 900 Series) 

Nature of Execution of Object Program: compiled 
machine language code and subroutine linkage. 

Source Language Implementation: SDS business lan¬ 
guage—( a character-oriented extension of SDS Meta- 
Symbol) 

Processing Access Method: sequential tape 
Minimum Machine Configuration: 

Models—SDS 910, 920, 925, 930, and 9300 
Core—900 Series, 8K (24-bit words) 

9300, 16K 

Peripherals—3 tape drives, card reader and line 
printer 

Availability: currently available 

Comments: manage is an example of a flexible general 
purpose system successfully implemented for small com¬ 
puter configurations. Its performance is especially out¬ 
standing considering the limited machine characteristics: 
for example, successfully processing 20 queries simulta¬ 
neously in one pass of a given data file on a 16K SDS 925. 
Additionally significant is that it was implemented for five 
different SDS computer models (SDS 910, 920, 925, 930, 
and 9300) simultaneously. The vehicle for attaining this 
was the SDS business language, an SDS machine inde¬ 
pendent assembly language. 

INFOL (Information Oriented Language)—introduced 
by Control Data in 1965. 

History: infol is a general purpose system for informa¬ 
tion storage and retrieval applications that was initially 
released to Control Data 3600 users in 1966. It was 
originally intended for use on both 3400 and 3600 com¬ 
puters but the 3400 applicability was removed. 

Type of User Language-, free form 
Data Identification: field numbers 
Record Formats Accommodated: fixed/variable 
Operating Environment: batch (scope operating sys¬ 
tem) 


Nature of Execution of Object Program: generated code 
and interpretive 

Source Language Implementation: compass assembly 
language 

Processing Access Method: sequential tape 
Minimum Machine Configuration: 

Models—CDC 3600 and 3800 
Core—65K (48-bit words) 

Peripherals—5 tape drives, card reader and line 
printer 

Availability: currently available 

Comments: From a design standpoint, infol has one 
interesting attribute, the facility for handling complex vari¬ 
able record formats. From a user viewpoint, its minimum 
configuration of 65K words of core is very unreasonable. 
Control Data has indicated that no future releases of the 
system will be made, and the existing version (Version 
1.1) will not be supported. 

IMRADS (Information Management Retrieval And Dis¬ 
semination System) was introduced by Univac in 1966. 

History: Univac has been engaged in research into gen¬ 
eralized information retrieval techniques over the past few 
years, imrads, as a conceived system, was the result of 
this research effort. Most recently, it changed from a re¬ 
search subject to a software product under development 
for the Univac 1108. 

Type of Language: tabular 
Data Identification: field names 
Record Formats Accommodated: fixed or variable 
Operating Environment: batch or on-line (Univac 1108 
Executive 8) 

Nature of Execution of Object Program: interpretive 
Source Language Implementation: cobol 
Processing Access Mode: sequential or direct access 
Minimum Machine Configuration: Univac 1108 with a 
minimum core size of 128K words (36-bit words). 
Minimum peripherals needed is unknown, although 
definitely a function of Executive 8 requirements. 
Availability: Unknown 

Comments: imrads applicability seems somewhat pre¬ 
mature considering the current state of its development. 
Independent of its utility, this author considers its method 
of implementation (cobol) an unfortunate choice and the 
ultimate machine configuration unnecessarily large. 

BEST (Business Edp Systems Technique) was intro¬ 
duced by NCR to users of NCR 315 computers in June 
1964. 

History: best is an integrated system of data processing 
functions which was released (in abbreviated form) to 
NCR Data Processing Centers for use on the NCR 304, 
in November 1962. A more comprehensive system (now 
encompassing over 55 functions), for the NCR 315, was 
released, to NCR Data Processing Centers in October 
1963, prior to its eventual release to' NCR 315 users in 
June 1964. 

Type of Language: tabular 
Data Identification: relative position 
Record Formats Accommodated: fixed 
Operating Environment: freestandjng 
Nature of Execution of Object Program: assembled 
machine language 

Source Language Implementation: neat assembly lan¬ 
guage 

Processing Access Method: sequential 
Minimum Machine Configuration: 

Model—NCR 315 

Core—10,000 slab memory (20,000 
character positions) 

Peripherals—line printer, card reader (or 
paper tape), 5 tape drives 
Availability: currently available 
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Comments: best has been a successful effort on the 
part of NCR to develop a software tool which eliminates 
the need for programming in the conventional sense. It 
was the goal of NCR to develop a system which circum¬ 
vented the programming of at least 50% of the applica¬ 
tions encountered by users of NCR 315’s. Though a mod¬ 
est system, it definitely surpassed this goal. Among its 
limitations: slow compiling of a best program. This is 
brought about by best itself generating neat assembly 
language output, which in turn must be assembled by 
the neat assembler to finally derive an executable pro¬ 
gram. Another drawback is its sensitivity to data structures 
peculiar to NCR architecture (i.e., “slabs” of memory). 

TDMS (Time-Shared Data Management System)—intro¬ 
duced by System Development Corporation in 1966. 4 

History: tdms is the outgrowth of SDC research and 
experience with user-oriented languages, data base sys¬ 
tems and time-sharing systems. It is strongly influenced by 
earlier SDC experience in developing and using lucid and 
gpds on the AN/FSQ-32 time-shared computer, tdms is 
currently being implemented for the IBM 360 time-sharing 
system in SDC’s Computer Center. 

Type of User Language: conversational free form 
(shorthand and longhand) 

Data Identification: field names 

Record Formats Accommodated: fixed/variable/hierar- 
chical 

Operating Environment: batch or on-line 
Nature of Execution of Object Program: not applicable 
Source Language Implementation: jovial 
Processing Access Method: direct access (high capacity 
mass storage) 

Minimum Machine Configuration: IBM 360/50 (spe¬ 
cific configuration not established) 

Comments: tdms when implemented will constitute one 
of the most sophisticated generalized systems in existence. 
It is based on a very large computer configuration consist¬ 
ing of high capacity mass storage devices, high-speed 
communications equipment and a liberal number of re¬ 
mote terminals. It is a truly user-oriented system charac¬ 
terized by a conversational language whose man/machine 
dialog is very flexible. This flexibility allows a terminal 
user to obtain tutorial help while learning the system. 

ASI-ST—a proprietary third generation information man¬ 
agement system introduced by Applications Software in 
1967. 5 

History: asi-st is an outgrowth of 50 man-years of com¬ 
prehensive experience designing and implementing general 
purpose software. It is currently being implemented for 
three different computer series concurrently—IBM 360, 
SDS Sigma 5/7, RCA Spectra 70. 

Type of User Language: tabular and free form 
Data Identification: field names or field numbers 
Record Formats Accommodated: fixed/variable/hier- 
achical 

Operating Environment : freestanding/batch/on-line 
Nature of Execution Object Program: primarily compiled 
object code, though interpretive execution is condi¬ 
tionally introduced in an on-line environment. 

Source Language Implementation: SPL (Systems Pro¬ 
gramming Language), a proprietary machine inde¬ 
pendent programming language of Applications Soft¬ 
ware Inc. 

Processing Access Method: sequential or direct access 
Minimum Machine Configuration: 

Model—IBM 360 (“E” CPU or above) 

4 Vorhus, Alfred H. and Wills, Robert D., "The Time-Shared Data Manage¬ 
ment System, A New Approach to Data Management," SDC Publication 
SP-2747, February, 1967. 

,r> Sundeen, Donald H., "ASI-ST, A General Purpose Information Manage¬ 
ment System," Applications Software, Inc., 29000 South Western Avenue, 
San Pedro, California. 


Core—16K bytes (freestanding) 

—32K bytes (DOS) 

—65K bytes (OS) 

Peripherals—card reader, line printer, 3 tape 

drives 

Model—SDS Sigma 5/7 

Core—16K words (SDS Sigma batch monitor) 
Peripherals—card reader, line printer, 3 tape 

drives (or their disc counterpart) 

Model—RCA Spectra 70 (CPU “35E” or above) 
Core—TOS or TDOS required plus 16K additional 
bytes 

Peripherals—card reader, line printer, 3 Tape 
drives (5 if TOS) 

Availability: currently being implemented 

Comments: asi-st is a highly modular, general purpose, 
information management system directed specifically at 
the user who is a non-programmer. Accordingly, it em¬ 
ploys highly simplified notation which can be easily 
learned in a few hours. Attributes include default condi¬ 
tions that enable a user to specify a series of frequently 
encountered conditions with one parameter; optional input 
of cobol Data Division entries in lieu of asi-t dictionary 
definitions; and multi-processing of asi-st processors and 
object programs. 

what the future holds 

As we mentioned earlier, it has been a characteristic of 
traditional application dependent packages to be highly 
constrained with regard to the structures of the files they 
are capable of processing. One known exception to this is 
the SDS payroll generator. This package interfaces with 
the SDS manage executive system and dictionary gen¬ 
erator to allow a user of the system a significant amount of 
flexibility. Separate manage dictionaries define the for¬ 
mats of: the payroll master file, the time card file, and the 
computed output payroll file. Furthermore, a variation of 
the manage dictionary allows one to define the format of 
the payroll checks and stubs to be printed. This format 
independence—coupled with flexible parameter definitions 
for the method of calculating gross earnings, federal in¬ 
come tax withholding, mandatory deductions, and optional 
deductions (e.g. insurance, local taxes)—is truly repre¬ 
sentative of a “generalized” payroll package. The applica¬ 
tion of this technique of describing data structure/format/ 
attribute to diverse application areas is an example of 
advancing the state of the art of general purpose software 
that is currently in the development stage. 

Another area which is likely to find significantly in¬ 
creased applicability is development of comprehensive on¬ 
line general purpose systems. This will be stimulated by 
various conditions, including: more powerful CPU’s, high 
speed communications equipment, high capacity mass 
storage, significantly reduced costs of all this equipment, 
and increased human motivation brought about by the 
non-technical user being able to use a terminal success¬ 
fully. 

Especially significant in the near future will be the 
wider availability of general purpose software packages 
characterized by excellent performance. One of the most 
frequent complaints computer users have had is the 
inherent overhead of general purpose packages. As it turns 
out, all systems have not been as inefficient as users have 
claimed. However, because of lack of exposure (from all 
industry directions) many users have not become familiar 
with some of the available efficient batch systems. 

The key to successful development of general purpose 
software packages, that are by their design efficient, is 
worth more attention. Accordingly, an article devoted 
specifically to how one uses general purpose software 
effectively will appear in a future issue of Datamation. ■ 
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THE 

MARK IV 
SYSTEM 

by JOHN A. POSTLEY 

The mark iv File Management System is an 
advanced general-purpose software system 
available now for use with IBM 360 equip-,, 

__ ment. It is designed for a wide range of file- 

oriented data processing. Reflecting eight years’ experience 
by the same group in the development of similar systems, 
mark iv itself has been under development since 1965. It 
operates on 360’s under either the Disc Operating System 
(DOS) or Operating System/360 (OS/360). A system 
easy for management and operating personnel to learn and 
use, blit which provides more sophisticated users with 
flexibility in using its full capabilities, was a major design 
goal. This article outlines the major facts about the sys¬ 
tem, its features, and its use. 

background 

Replacement of machine languages by assembly lan¬ 
guages, early in the development of the software industry, 
represented a major advance in software technology. But 
much remained to be done. The next important step was 
the development and refinement of “higher level lan¬ 
guages” such as fortran, cobol, and algol. While these 
languages served further to improve programming time 
and cost, programming and its derivative tasks remained a 
highly specialized skill. 

The general purpose software system is designed to 
make the computer available directly to the user by 
reducing to an absolute minimum the requirement for 
specialized software skills. More than 70 such systems, 
most of them designed to meet limited objectives within 
specialized environments, have already been developed. A 
few of them have sought to achieve broader objectives. 
These general purpose 1 systems are described in Mr. 
Sundeen’s article in this issue. 

The design of mark iv, as well as its predecessors 
(girls, mark i, mark ii, and mark hi), is directed to¬ 
ward a system that is easy to use in the everyday environ- 

The author wishes to acknowledge the helpful assistance of the MARK IV 
staff at Informatics Inc. in the preparation of this article. 

1 We use the term "general purpose" to suggest that a system was 
designed from the ground up to achieve these broad objectives, in contrast 
to "generalized" which suggests the later extension (or "generalization") 
of a system designed for more limited goals. 
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ment of business and government operations. No special 
hardware requirements are imposed, and the system inter¬ 
faces with the standard manufacturer-supplied software. 

Nor does it require the user to design his application to 
fit the preconceived notions of other users. Quite the 
contrary. The system provides the means to combine its 
preprogrammed building blocks in any of a myriad of 
ways that may be dictated by each application and its 
organizational and operational environment. 

the scope 

Presently operational under DOS or OS/360, mark iv is 
broadly based from a hardware standpoint. It runs on 360 
models 30, 40, 50, 65, and 75. A minimum of 32K core 
and one 2311 disc are required. 

From an applications standpoint, the system performs 
functions (applications components) rather than the ap¬ 
plications themselves. Thus, file maintenance is not a 
payroll function or an inventory function; file maintenance 
is a component not only of those applications but of 
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countless others involving files of almost every kind. 

The most important functions performed are: 

• Read data from punched cards, magnetic tapes, and 
direct access devices. 

• Create files on magnetic tape, cards, and direct access 
devices. These files may contain fixed or variable length 
records, and can be processed sequentially or indexed 
sequentially. 

• Maintain files by performing changes, additions, and 
other update actions. 

• Read a master file and as many as four related files 
simultaneously for updating, processing, and output. 

• Select records from files that contain data which meet 
specific qualifications. 

• Extract data from the selected records. 

• Compute results for use in printed output, subfiles, 
updating of master files, and in additional computation. 

• Arrange output by sorting, sequencing, and grouping. 

• Summarize data to as many levels of totals and 
subtotals as required. 

• Print reports containing such elements as Preface, Page 
Title, Page Number, Column Headings, Line Numbers, 
Detail Entries, Summaries, Averages, and other details 
that make a printed report or document informative and 
attractive; printed on standard computer paper or on 
special pre-printed forms. 

• Produce new files, parts of files, combinations of files, 
and audit files; on magnetic tape, direct access devices, 
and cards. 

The appropriate functions of mark iv are brought to 
bear in each application by means of structured forms 
filled in by the user. This effort is reduced to a minimum 
by means of: 

• Automatic file maintenance 

• Simple structured forms 

• Defacto/default operation 

• Request cataloging 

Once a file and its related transactions are defined, the 
system automatically updates that file whenever transac¬ 
tion data are encountered. The master file, and the 
transactions which update the data in the master file, are 
defined only once. They are defined on specialized forms; 
any fixed file or cobol file can be defined, as can many 
other variable files, and there is no limitation on the 
transaction formats which can be defined. These defini¬ 
tions are stored in the dictionary and. called in automati¬ 
cally when required. To perform the file management 
functions, the user merely gives the name of the file and 
puts “FM” in the proper place on the Run Control Form. 
The rest is completely automatic and absolutely no 
programming by the user is required. With this single 
item of input, mark iv will: 

• read the master file 

• read the transactions 

• match the transactions with the proper master file 
records 

• perform the appropriate updating process using data 
from the transactions 

• produce audit files of 
—unacceptable transactions 
—deleted master file records 

• write out the updated master file 

Contributing further to its ease of use is the “de facto 
system.” This de facto, or default, system is a preselected 
mode of operation that will solve many application re¬ 
quirements. The de facto system is carried out automati¬ 
cally whenever the user does not specify alternatives on 
the various forms. Thus, by not filling in a particular 
specification, the de facto system function for that speci- 
cation will be performed. For example, to produce a 
report of all of the records in the master file the user 
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simply omits filling in any selection criteria. This is shown 
in Fig. 1. 

specialized forms 

The simplicity of the structured forms facilitates user 
communication with the system. The specific forms used 
depend upon the complexity of the request and the data 
processing knowledge of the user. For simple tasks, only 
one form, the basic Information Request, is required. The 
information from this form, when entered as input to 


Fig. 1 



mark iv, initiates the operation of the system. More com¬ 
plex requests require the use of additional forms which 
extend the functions provided through the Information Re¬ 
quest and add the capability to process data from the mas¬ 
ter file and, simultaneously, from other files related to it. 

Any request or combination of requests, simple or 
complex, may be cataloged (saved) by the system. Once 
cataloged, requests may be rerun (using new data) at'any 
time without entering their detailed specifications again, 
simply by entering the appropriate request name or names 
into the system. Cataloged requests may be rerun in 
different combinations or sequences than originally speci¬ 
fied; similarly, they may be combined with new (uncata¬ 
loged) requests without redefining the old ones. These 
features provide the means readily to alter existing jobs as 
data and parameters change. 

The general flow of system operations is shown in Fig. 
2. Upon being called by the operating system, mark iv 
reads the first record from the master file. Next, transac¬ 
tions against that record are read and processed and audit 
files produced if required. After reading matching records 
from related files, mark iv then carries out the processing 
instructions of each user (request) 2 against these records. 
The results are then written out in the form of an updated 
master file, one or more subfiles, one or more printed 
reports for each request, or any combination of these 
products. 

an example 

A simple example will illustrate the use of the Informa¬ 
tion Request. Assume the following problem: produce a 
telephone directory from the contents of the personnel file, 

2 Note that as many as 50 or more requests can be processed simulta¬ 
neously in this fashion. 
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where the file is arranged in man-number sequence within 
department; include name, phone extension, home ad¬ 
dress, and home phone; print the directory in alphabetical 
order by name. 

The Information Request, filled in as shown in Fig. 1, 
will produce the required result, as shown in Fig. 3. We 
have given the request the name “teldir” (short for 
telephone directory). It will use a small amount of data 
extracted from each personnel record in the file. The 
data on which the request is run (today) will print on 
the' report, titled “telephone directory.” Since this 
example assumes that every record (person) in the file is 
to be selected (i.e., none rejected), no selection informa¬ 
tion is required (defacto operation). Simple or complex 
logic might have been entered into the Record Selection 
section of the form to select such record subsets as specific 
departments, people with green eyes, locations, etc. Any 
appropriate combination of criteria, connected by “and” 
and “or” (and nested in up to 10 levels of parentheses) 
can be employed in this record selection process. And 


Fig. 2 



finally, the field names of the data items to be extracted 
from each record and included in the report are listed in 
the Report Specification section of the form, along with an 
indication that the report is to be sorted by name, without 
regard to the actual sequence of the personnel file. 

In addition to the ability to supply simple or complex 
selection criteria, other requests using the Information 
Request form might call for such items as totals and 
averages of any of the data items in the report, sequencing 
by several fields (either ascending or descending) and 
cataloging the request for future use. More complex 
requirements, extending to almost any data processing 


application, can be met by employing the additional forms 
which provide extended capabilities to the more sophisti¬ 
cated user. 

Recognizing that the effectiveness of any system de¬ 
pends upon an organization’s ability to utilize it success¬ 
fully, mark iv is a warranted product. System engineers 
are on a regular once-a-month schedule of visits to each 
installation. These system engineers assist user personnel 
in the effective and efficient use of the system. 

Supporting field operations, a permanent staff at Infor¬ 
matics’ headquarters keeps pace with any official changes 
to either the DOS or OS software configurations and seeks 
continuously to improve the efficiency and extend the 
capability of the system. 

The “IV League,” the users organization formed in July 
1967, provides a platform for the exchange of both 

Fig. 3 
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TELEPHONE 

DIRECTORY 

PAGE 1 


PHONE 

HOME 

HOME 

NAME 

EXTENSION 

ADDRESS 

PHONE 

ADDAMS, S. 

243 

134 R0DDA AVE 

781-2345 

BLAUNER, D. 

272 

1214 HILL ST 

345-7829 

BLIESNER, R.G. 

260 

891 WESTLAKE AVE 

347-7865 

BUETTELL, T.D. 

269 

812 N. ORANGE AVE 

378-2121 

BRADDOCK, F. 

262 

121 NATIONAL BLVD 

347-8876 

COOPER, W.R. JR 

203 

144 E. GROVE AVE 

873-4211 

CORYELL, N.T. 

265 

782 S, BRAND AVE 

781-9782 . 

COUCH, S,J. 

2 U 7 

817 R0SC0E ST 

871-3131 

CUTLER, W.C. 

250 

1218 STANDARD AVE 

781-9650 

D0WK0NT, A.J. 

240 

1814 NATIONAL BLVD 

781-9600 

GATTO, 0.T, 

272 

128 COMMERCE ST 

781-2515 

GLENN, R.C. 

242 

130 AVIATION BLVD 

347-6430 

HASKELL, E.L. 

245 

161 TRADE ST 

341-9539 

HUBER, C.L. 

248 

315 KIMBERLY AVE 

345-7824 

JAC0BS0HN, H. 

246 

170 ALLEN BLVD 

342-6830 

JOHNSON, N. 

253 

23 LAMBETH WAY 

781-5974 

KEYS y P.M. 

224 

163 ARMENTA Si 

348-1233 

KINN, C.J. 

242 

1117 MAPLE AVE 


KREINER, P.F. 

268 

1007 HILL 


LAMIA, A. 

255 

1025 TRAID ST ^ 


LEVINE, D.A • 

251 

19 IR0NDALE AV^^ 


MARK I.V. 

360 

444 IVY ST 


MASON, R.J. 

279 

411 LEAGUE 


MOORE, M.L. 

260 

33 FRANKJ>^ 


POSTLEY, J.A. 

278 

-412 CEM^ 


PRINCE, L,C. 

255 

792 gr 


RAY, L.R. 

251 

745^r 


REDEKOPP, J.A. 

276 



SMITLEY, B.L, 

274 



STONE, R.D. 

243 > 

r . 


SUNDERLAND, R.S. 

276 



TAYLOR, J.R. 

27^^ 



UTT, C.G. 




WHITE, R.R. 




^ANICCHI, J. 





application and other information about the system. A 
mark iv Bulletin, sent bi-monthly to IV League members, 
contains news of developments and operating tips useful 
to all users. 

The system is marketed on either a purchase or 3-, 6-, 
or 12-month lease basis. The price includes manuals and 
forms, initial training and installation, and system engi¬ 
neering support at user installations, as well as the system 
itself on tape or disc. All system maintenance, including 
updating to conform to the latest versions of OS or DOS, 
is also included without extra charge. 


summary 

The mark iv File Management System places in the 
hands of a data processing manager a versatile tool that 
provides positive control over his time requirements, 
budget limits, and personnel scheduling. 

The mark iv File Management System enables the data 
processing organization to: 

a) process more information for less cost 

b ) relieve pressing personnel problems 

c) produce faster, more flexible reports 

d) respond rapidly to changes 

e) reduce response time for new requirements 

f) reduce documentation costs 

g) facilitate overall standardization of files and file 

structures ■ 
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EVOLVING 

COMPUTER 

PERFORMANCE 

by KENNETH E. KNIGHT 

“Changes in Computer Performance” (Data¬ 
mation, Sept. 1966) traced the developments 
in high speed digital computers from the 

__Harvard Mark I in 1944 through the early 

months of 1963. In this second article we will examine 93 
computer systems introduced between 1963 and 1967. 

We again consider two aspects of computer perfor¬ 
mance: 1) computing power, indicated by the number of 
standard operations performed per second (P); 2) cost of 
the computing equipment, which equals the number of 
seconds of system operations per dollar of equipment 
cost (C). 

Computing power (P) evaluates the rate at which the 
system performs information processing, the number of 
operations performed per second. Two machines solve a 
specific problem with different internal operations because 
of their individual equipment features. (P) will, there¬ 
fore, describe operations of equivalent problem solving 
value to provide the desired measure of a computer’s 
performance. 

The equations to calculate computing power are iden¬ 
tical to the ones described in the Sept. 1966, Datama¬ 
tion article, pp. 40-42. These were constructed by means 
of a careful analysis of the internal operations of each com¬ 
puter and allow us to calculate the relative performance of 
that computer for an average problem for scientific (and 
commercial) computation. 1 Using the same procedure we 
carried out the calculations for 93 computers introduced 
from 1963 through 1967 (Table 1). 

a statistical averaging technique 

The procedures used to calculate the computing power 
(P) and computing cost (C) represent a statistical 
averaging technique. The calculated numbers for a par¬ 
ticular machine should not be taken as the “measure” for 
that particular machine. In making the calculations we 
used only one configuration for our average set of prob¬ 
lems. The configuration selected was the one that was 
representative of the early systems. It should be empha¬ 
sized that no attempt was made to optimize either 
throughput (number of calculations per second) or cost 
(number of calculations per dollar) for the machine. 

The calculations of P (operations/second) and C 
(seconds/$ rental) are intended to provide over-all com¬ 
parisons between machines of various sizes and between 
machines introduced in different years. From this data we 
determine the advances in computing power over time 
and investigate the differences between small and large 
computers (Grosch’s Law). Because of the averaging 
technique used to calculate (P) and (C) our data do not 
provide direct comparisons between two machines for the 
specific set of user needs. 

performance improvements 1963-1966 

Data for commercial and scientific computation (Table 


up to now 


1963-1967 


1) are plotted in Figs. 1 and 2 (p. 33-34). As in the earlier 
article a regression technique has been used to describe the 
changes in computer performance from year to year and 
also to compare the computer performance per dollar of 
computer cost. The equation fitted is the same as the one 
used for the period 1950-1962: 

ln(C) = a 0 + a 4 ln(P) + B 4 S 1 + B 2 S 2 + B 3 S 3 + B 4 S 4 
(Equation 1) 

In this equation the a’s and B’s represent the regression 
coefficients to be determined by the least squares analysis. 
The Si, S 2 , S 3 and S 4 represent dummy variables (or 
shift parameters) for the different years considered (1963- 
1966). For the regression we will include 1962 as the 
base year. We will also consider all the systems from 1963- 
1966 in the regression analysis. 

The result of the regression calculation using all 111 
computers introduced between 1962 and 1966 are as 
follows: 

For scientific computation: 2 

Ln(C) = +6.823 - .322 In (P) (Equation 2) 
+0.000 (1962) 

+0.272 (1963) 

+0.415 (1964) 

+0.822 (1965) 

+0.988 (1966) 

For commercial computation: 2 

Ln(C) = +7.441 — .404 In (P) (Equation 3) 
+0.000 (1962) 

+0.385 (1963) 

+0.723 (1964) 

+1.186 (1965) 

+ 1.550 (1966) 



Dr. Knight is assistant profes¬ 
sor of business administration 
at Stanford Graduate School of 
Business and was formerly a 
consultant to The RAND Corp. 
He holds a BS from Yale and 
an MS and PhD from the 
Graduate School of Industrial 
Administration at Carnegie 
Institute of Technology. 


1 The performance capability of each computer was determined for a 
typical mix of scientific/research problems and for an average mix of 
commercial/industrial problems. 


2 For both Equations 2 and 3 the adjusted (R 2 ) was over .80 and the 
ai's, and B's were all statistically significant, different from zero at 
greater than the .01 level. 
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The plots of Equations 2 and 3 are shown in Figures 1 
and 2. 3 ’ 4 We see that the most striking observation once 
again is the rapid advance in computer performance. For 
scientific computation the average improvement in per¬ 
formance over the previous year, holding cost constant, is 
determined by the shift in the technology curve between 
1963-1966. The measured shift is about 115% increase per 


Table 1 

COMPUTING SYSTEMS 


Computer 


Scientific 

Commercial 




Date 

P 

P 

C 

No. 

Name In 

itroduced 

(Ops/Sec) 

(Ops/Sec) 

(Sec/$) 

219 

IBM 7040 

4/63 

21,420 

9,079 

44.54 

220 

IBM 7044 

7/63 

67,660 

23,420 

23.98 

221 

RCA 601 

1/63 

68,690 

58,880 

13.86 

222 

Honeywell 1800 

11/63 

110,600 

57,750 

17.81 

223 

Philco 1000 

6/63 

6,811 

10,440 

65.63 

224 

Philco 2000-212 

2/63 

369,800 

84,230 

9.169 

225 

Librascope L 3055 

12/63 

114,000 

30,620 

10.39 

226 

H.W.EIectronics 15K 

2/63 

119.6 

50.98 

1,247 

227 

GE 215 

6/63 

5,246 

6,924 

89.07 

228 

DDP-24 

6/63 

580.4 

632.7 

124.7 

229 

CDC 3600 

6/63 

459,065 

156,375 

12.47 

230 

UNIVAC 1050 

9/63 

12,028 

19,675 

113.4 

231 

UNIVAC 1004 

9/63 

97.12 

1,473 

415.7 

232 

PDP-5 

10/63 

6,338 

12,519 

311.8 

233 

IBM 1460 

10/63 

1,611 

7,200 

69.28 

234 

IBM 1440 

11/63 

1,412 

5,559 

183.40 

235 

Honeywell 1400 

12/63 

1,770 

6,821 

41.57 

236 

ASI2100 

12/63 

24,628 

10,241 

178.2 

237 

SDS-93C0 

12/63 

43,876 

10,646 

89.07 

238 

Burroughs 273 

1/64 

714.6 

3,467 

87.82 

239 

GE-235 

1/64 

28,557 

22,244 

51.96 

240 

IBM 7010 

1/64 

5,729 

11,537 

31.18 

241 

Burroughs B 160-180 4/64 

295.5 

1,599 

145 

242 

CDC 160G 

4/64 

54,065 

20,278 

89.07 

243 

IBM 7094 11 

4/64 

217,108 

95,146 

8.20 

244 

CDC 3200 

5/64 

195,256 

87,510 

51.96 

245 

GE 415 

5/64 - 

7,472 

15,668 

77.94 

246 

UNIVAC 1004 II, III 

6/64 

79.16 

1,878 

283.4 

247 

SDS-930 

6/64 

73,181 

21,035 

103.9 

248 

GE 425 

6/64 

11,485 

22,160 

62.35 

249 

GE 205 ' 

7/64 

1,775 

6,188 

311.8 

250 

Honeywell 200 

. 7/64 

1,148 

7,027 

103.9 

251 

RCA 3301 

7/64 

126,761 

58,359 

- 44.54 

252 

PD P-6 

7/64 

46,359 

32,803 

51.96 

253 

CDC 6600 

9/64 

7,021,619 

4,091,293 

8.31 

254 

UNIVAC 418 

9/64 

58,767 

166,564 

62.35 

255 

NCR 315-100 

11/64 

6,164 

17,251 

155.9 

256 

GE 635 

11/64 

338,958 

253,898 

11.34 

257 

CDC 3400 

11/64 

269,859 

157,202 

29.69 

258 

Burroughs B5500 

11/64 

376,275 

544,201 

20.78 

259 

SDS 925 

2/65 

92,692 

150,102 

155.9 

260 

SDS92 

2/65 

19,140 

79,065 

239.8 

261 

CDC 3100 

2/65 

118,462 

74,391 

77.94 

262 

ASI 6020 

3/65 

28,160 

13,161 

178.1 

263 

DDP-224 

3/65 

52,330 

81,492 

103.9 

264 

DDP-116 

4/65 

2,176 

4,023 

677.7 

3 The 

technology curves 

shown in 

Figures 1 an 

id 2 are not comparable 

with those in the Septem 

ber, 1966 Datamation 

article. The curves shown 

in th 

e current figures were calcu 

lated using 

all the general 

purpose 

computers introduced in 

the period 1962-1966. 

The earlier article used 


a procedure that eliminated some of the systems that were technologically 
inferior, those that fell far below and to the left of the technology line. 


4 Note that the slopes of the technology curves shown in the Datamation, 
September 1966 article, 1952-1962,-were steeper than the current curves 
— 1962-1966. This results in the appearance that the base 1962 curves 
in Figs. 1 and 2 have been rotated and therefore they are not identical 


year in computer capability for equal cost. The result 
shows that the rate of equipment improvement is even 
greater than that experienced in the years 1950 through 
1962, an average of 81% per year. For commercial 
computation we find an average of about 160% per year, 
1963 through 1966, against the earlier 87% for the years 
1950 through 1962. As shown in Fig. 3 (p. 34), we find that 
there has been a steady advance in computer performance 
capability each year 1963-1966, that is, each of the four 
years had a significant improvement in both scientific and 
commercial computation capability. (Continued p. 35) 


COMPUTING SYSTEMS 

Computer Scientific Commercial 

Date P P C 


No. 

Name Introduced 

(Ops/Sec) 

(Ops/Sec) 

(Sec/$) 

265 

GE 625 

4/65 

224,374 

118,154 

15.20 

266 

PDP-8 

4/65 

1,768 

990.5 

230.9 

267 

PDP-7 

4/65 

68,497 

29,571 

103.9 

268 

IBM 360/40 

5/65 

33,438 

50,073 

54.08 

269 

IBM 360/30 

5/65 

7,942 

17,104 

72.88 

270 

NCR 315 RMC 

7/65 

132,060 

153,770 

62.35 

271 

UNIVAC 1108 II 

8/65 

2,075,181 

2,088,142 

10.39 

272 

GE 435 

8/65 

24,803 

56,623 

41.57 

273 

IBM 360/50 

9/65 

187,488 

148,967 

27.47 

274 

IBM 1130 

9/65 

16.38 

56.76 

692.8 

275 

NCR 590 

9/65 

4.288 

21.76 

519.6 

276 

ASI 6240 

10/65 

33,177 

13,232 

155.9 

277 

UNIVAC 491 & 492 

10/65 

4,929 

48,490 

36.68 

278 

RCA Spectra 70/15 

10/65 

1,837 

16,586 

r 164.1 

279 

Raytheon 520 

10/65 

29,118 

13,427 

207.8 

280 

IBM 360/75 

11/65 

3,560,854 

1,437,806 

11.81 

281 

Honeywell 2200 

12/65 

12,222 

14,332 

77.94 

282 

CDC 3800 

12/65 

690,510 

150,726 

12.47 

283 

RCA Spectra 70/25 

12/65 

4,818 

36,366 

103.9 

284 

Friden 6010 

1/66 

1.66 

48.66 

1,039 

285 

CDC 6400 

1/66 

696,086 

193,785 

12.47 

286 

DDP-124 

1/66 

5,812 

7,618 

249.4 

287 

Honeywell 1200 

1/66 

2,130 

10,907 

115.5 

288 

IBM 360/20 

1/66 

1,932 

4,497 

239.8 

289 

UNIVAC 1005 II, III 

2/66 

88.25 

1,677 

259.8 

290 

UNIVAC 1005 1 

2/66 

71.73 

1,186 

366.8 

291 

Honeywell 120 

2/66 

2,108 

9,526 

190 

292 

IBM 360/65 

3/66 

1,385,573 

809,738 

13.86 

293 

UNIVAC 494 

3/66 

1,291,740 

1,527,140 

24.94 

294 

SDS 940 

4/66 

289,444 

301,365 

34.64 

295 

RCA Spectra 70/55 

7/66 

1,341,132 

1,224,010 

19.48 

296 

RCA .Spectra 70/45 

7/66 

211,610 

290,493 

41.57 

297 

RCA Spectra 70/35 

7/66 

61,186 

126,391 

77.94 

298 

Philco 200-213 

10/66 

6,251,118 

4,307,061 

7.793 

299 

IBM 360/44 

10/66 

1,025,941 

858,520 

62.35 

300 

Honeywell 4200 

5/67 

45,569 

32,270 

31.18 

301 

SDS Sigma 7 

12/66 

894,566 

554,280 

41.57 

302 

PDP-8/S 

9/66 

1,595 

8,546 

1247. 

303 

PD P-9 

12/66 

107,672 

352,534 

1247. 

304 

SDS Sigma 2 

1/67 

118,152 

101,079 

155.8 

305 

Burroughs B 2500 

2/67 

22,153 

28,791 

124.7 

306 

Burroughs B 3500 

5/67 

154,842 

130,251 

69.31 

307 

UNIVAC 9300 

6/67 

4,350 

18,424 

138.6 

308 

UNIVAC 9200 

6/67 

1,592 

7,458 

415.7 

309 

Burroughs B 6500 

2/67 

3,127,266 

2,755,760 

15.59 

310 

CDC 3500 

9/67 

1,086,342 

1,021,365 

29.69 


to the one shown in the earlier article; that is: 
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Plot of Equation 2: regression calculation 

for scientific computation 
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Fig. 2 Plot of Equation 3: regression calculation 

for commercial computation 
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grosch's law upheld 

From our regression equation we obtain the new 
calculation of the economies of scale, Grosch’s Law, for 
the years 1962 through 1966. Rewriting Equation 1 we 
get: 


• (C)=K (P) 

(Sec/Cost) = K (Power/sec) 

(—- \ — K (Power) ^ 

\ cost j 

~ 1 a X 

(cost) = K (Power) 

(cost) = K (Power) 

K is a constant which represents a combination of ao and 
the yearly shift parameter. Grosch’s Law predicts that 
computing power increases as a function of cost squared, 
or for twice the cost you get four times as much 
computing power. Grosch’s Law using our analysis means 
that: 


Power = K 1 (cost) 



Where: 



= 2; or —ai = .5 


Our regression equations yield —ai = + .404 for com¬ 
mercial computation, and — ai = + .322 for scientific 
computation. Both of these indicate that the return to 
scale are greater than that predicted by Grosch’s Law. 
(For scientific computation 1962-66: Power = K 1 (cost) 2 - 5 
and for commercial computation 1962-1966: Power 


= K 1 (Cost) 31 '. These returns to scale are also greater than 
those found during the period 1950-1962. 5 

Fig. 3. Average Yearly Shift of the Technology Curves 
(Power (P) Improvement for Constant Cost (C)). 
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1963 1964 1965 1966 

conclusion 

In conclusion, we find that the tremendous rate of 
improvement in computing power for fixed cost that we 
observed between 1950 and 1962 has continued and 
possibly slightly accelerated from 1963 through 1966 with 
the introduction of the third generation computers. We 
also find that the economies of scale predicted by Grosch’s 
Law is supported and that today there appear to be even 
greater economies of scale, with larger machines providing 
equivalent computation at much less cost. ■ 

5 For the 1950-62 period the results were that —ai = +.519 for 
scientific computation, and —ai = +.459 for commercial computation. 
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ALLOCATION 


by H. S. WOODGATE 


The arrowed diagram has become well estab¬ 
lished as a basis for time planning but is less 
widely used for the detailed allocation of re¬ 
sources. It is generally considered that the fac¬ 
tors involved in specifying resource requirements and 
the conditions to be satisfied when allocating resources, 
vary so much from project to project that a generalised 
computer approach is impracticable. Early network-based 
resource allocation programs had severe restrictions in the 
manner by which activity resource requirements and proj¬ 
ect resource availabilities could be expressed and thus their 
usage was inhibited. 


Fig. 1 Resource allocation 




The basic problem appears simple enough at first sight 
and is usually to calculate either: 


a. The minimum project duration if only fixed levels of 
resources are available. 

or b. The minimum quantity of resources (and their most 
efficient deployment) if the end date of the project is 
considered to be fixed. 

These solutions are obtained by scheduling the resource 
requirements for individual network activities against 
resource availabilities and deploying activity float to 
obtain the best result. A typical example of such an 
operation on a simple network is shown in Fig. .1 a and 
1 b. 


'ICT 1900 Series PERT 

International Computers & Tabulators Ltd. London 1966. 


however, real projects are much more complex than 
this example. The network may comprise several thousand 
activities and involve more than a hundred different types 
of resources. Also, in practice many special scheduling 
conditions have to be considered when formulating work 
schedules. Some activities involve the use of several 
resources at different points of time; some must be worked 
continuously once started and others may be stopped if 
necessary, etc. It is the combination of size and complex¬ 
ity which has restricted the development of computer- 
based resource allocation models in the past. 

A few years ago it was realised in the U.K. that there 
were substantial benefits to be gained from the effective 
deployment of computers to the allocation of resources on 
building sites and in factories, etc., and a determined 
onslaught was made on the practical problems which had 
so far restricted progress. It was clear from the outset that 
the need was for a system which took close account of the 
practical situation involved and operated on decision rules 
which could be changed easily as experience was gained. 
It was noted that many earlier systems of resource 
allocation had fallen into disuse because their pre-pro- 
rammed scheduling method was found to be inappropri¬ 
ate and the effort required in reprogramming deterred 
further development. For these reasons it was decided 
that a flexible system should be prepared which took 
account of all conceivable conditions of resource require¬ 
ments and availabilities and also incorporated changeable 
scheduling rules in the form of decision tables. 

This system 1 has now been in operation for over a 
year and currently there are over 100 users of the program 
in the U.K. and Europe. Some of the salient features are 
now described. 

The usual method of specifying activity resource re¬ 
quirements is to state for each activity the rate for one or 
several resources which are used by the activity, this rate 
then being considered as applying uniformly over the 



Air. Woodgate is manager of 
the Management Systems De¬ 
partment of International Com¬ 
puters and Tabulators Ltd., and 
author of Planning By Net¬ 
work, a project management 
text. Trained as an engineer, 
he now specializes in the ap¬ 
plication of computers to man¬ 
agement problems. 
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Although C-E-I-R’s client roster includes hundreds of giant corporations, C-E-I-R 
computer services have proved invaluable to every size firm with every size 
business problem. 

EXAMPLE: C-E-I-R helped determine the present and future accounting and 
management control needs for the Stone Paper Tube Company, a medium-sized 
manufacturing division of the Stone Straw Corporation, then integrated all 
the corporation’s EDP requirements and matched them to selection of new 
computer equipment. No over-buying. No under-buying. The right equipment 
was selected for the company’s immediate and long term needs. 

C-E-I-R’s diversified capabilities and broad range of professional and computer 
services can assure greater profit and performance for all size companies, 
including yours, (g = Jg] = = ^ INC . 


ask Stone Straw Corporation about C-E-ML 


If you think the world’s leading computer 
services firm is just for the Fortune 500 *. * 









What are RCA computers doing 
in a phantom train? 



Wanted — Uncommon men tor uncommon opportunities in EDP: programmers, systems representatives, salesmen, 
engineers, product planners, software designers. Contact J. F. Looney, RCA Cherry Hill, Bldg. 202-1, Camden, N. J. 08101. 


Some people look on computers just as a new kind of 
lightning calculator—an electronic demon when it comes 
to keeping the books in order. WABCO knows better. 

They recently programmed an RCA Spectra 70 com¬ 
puter to simulate a train on a long trip. They created in 
effect a phantom train and put it up against the stresses 
a real train lives with every day. Ups and downs. Jolts. 
Stops and starts. 

And out came information WABCO needed to build a 
better brake. Safer. Surer. Less expensive. 


Of course, the Spectra 70 at WABCO runs around the 
clock controlling manufacturing operations, assisting 
engineering planning, coordinating distribution centers. 
Train simulation was only a one-shot job. 

Spectra 70’s cost-result ratios first caught WABCO’s 
attention. Compatibility and service were clinchers. 

No doubt you have a business problem or two that 
needs solving. We’d be glad to help. Call your nearest 
RCA EDP office. Or telephone us at (609) 424-2385. RCA 
Electronic Data Processing, Camden, N.J. 08101. 

RCA. 5PECTRAV 70 


Helping Westinghouse Air Brake 
find better ways 
to run real trains. 
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duration of the activity. In the computer program de¬ 
scribed, however, a more flexible approach is used. Either 
the resource is specified as “rate constant” (as defined 
above) or as “total constant.” The time from the start of 
the activity and the duration over which the resource is 
(or can be) applied is also given. An example of a five- 
day activity using three resources A, B & C is shown in 
Fig. 2. 

If resource A is rate constant the program will consider 
the activity to require 200 of A on each of days 5 and 6. 
If A were total constant it would assume 100 units of A 

Fig. 2 Activity with variable rate of resource usage 

-RESOURCE A-200 FROM 

DAY 4 FOR 2 DAYS 

-RESOURCE B — 150 FROM 

DAY 2 FOR 3 DAYS 


-RESOURCE C — 50 

(THROUGHOUT) 


ACTIVITY DURATION 5 DAYS 


(i.e. 200 -F 2) on each of days 5 and 6. Similarly, if B is 
rate constant the assumed usage is 150 units for each of 
days 2, 3 and 4 but if total constant it would be 50 units 
on days 2, 3 and 4. If resource C is rate constant it 
specifies 50 units of resource for each day of the activity 
duration and if total constant it would be 10 units (i.e. 50 
-F- activity duration) for each day. This not only gives a 
comprehensive method of specifying variable rates of 
resource requirements but also provides a means of 
minimising alterations to input data when it is necessary 
to adjust activity durations. For example, when increasing 
the duration of an activity using multiple resources, some 
resources will increase proportionally to the activity dura¬ 
tion (these can be specified as rate constant) but others 
will not increase in total (these can be specified as total 
constant). A special designation in the program enables 
activity-terminating resources to be specified from the end 
of activity duration, thus further simplifying modifications. 

work continuity 

In order to completely specify the characteristics of the 
work to be executed, a further set of data is necessary in 
order to indicate the required continuity of the work and 
any obligatory association with preceding and succeeding 
activities. 

The calculation will permit an activity to be split into a 
number of parts (each part being separated by periods 
during which the activity is not worked on) if limitations 
of resource availability require it. The following exceptions 
can however be specified. 

i. Non Split. Must be scheduled continuously. 

ii. Minimum Split (+ time T). Can be split but segments 
must not be less than T. 

iii. Consecutive Start (+ time T). The first T periods of 
this activity must be scheduled immediately following 
the previous activity. 

iv. Force Finish (+ time T). The last T periods of this 
activity not to be split but to be worked continuously. 

v. Consecutive Finish (+ time T). The last T periods of 
this activity not to be split and the succeeding activity 
to commence immediately this activity is finished. 

Taken in combination with the methods of specifying 



activity resource requirements, these alternatives provide a 
realistic way of specifying the manner in which groups of 
activities are to be performed. 

The amount of each resource available at each time 
period can be set at two different levels: normal level 
representing the preferred maximum rate of resource 
usage and threshold level representing a higher level 
which can be approached but not exceeded. The threshold 
level will usually represent overtime working, sub-con¬ 
tracting or other secondary forms of increasing capacity. 

For convenience of input data preparation, various 
shorthand methods are used to specify the multiple com¬ 
bination of level and time for each resource. In addition to 
the normal method of stating level and duration, other 
notations include resource cycles, suspended cyles (e.g. 
interrupted by separately specified holiday periods) and 
combinations of cyclic and variable resources. 

resource availability—pool resources 

Normal and threshold resources are levels set at each 
particular period of scheduling time. Pool resources, on 
the other hand, represent resource levels which are not 
conditioned by time. 

Another definition of pool resources is that they are 
those resources which can be carried forward from one 
scheduling period to the next. For example, manpower is 
only available for the time period specified. If 10 men are 
allocated to a project for two periods, the fact that only 
six are used in the first period does not mean that 14 will 
be available for the second period. If, on the other hand, 
the resource represented is bags of cement then 14 would 
be available in the second period because the unused 
quantity can be carried forward. 

This method of defining resource availability can be 
used with advantage in connection with all resources 
which are transferable through time. It is, therefore, 
particularly suitable for scheduling space, materials and 
money. 

For example, where specific sums of money are allocated 
to a project, rates of expenditure on individual activities 
may be scheduled against a finance pool which is progres¬ 
sively diminished and scheduling halted when funds are 
exhausted. If progress payments are envisaged, then the 
pool will be replenished at intervals corresponding with 
the date of payment. 

Another important application of pool resources con¬ 
cerns work scheduling where space is restricted, i.e., in 
maintenance workshops or factory assembly areas, etc. In 
this case, site capacity (e.g., floor area) is set as the pool 
limit and activity requirements scheduled against this 
limit. 

The use of pool resource limits for consumable materi¬ 
als, such as cement and bricks, has been mentioned but 
the technique is equally applicable to non-consumable 
resources, such as scaffold poles, shuttering, etc. 

progressive feed (or ladder) activities 

The use of progressive feed or ladder activities has 
become widely accepted as a simple and convenient way 
of depicting inter-dependent parallel activities on a plan¬ 
ning network (description of the ladder convention can be 
found in reference 2 ). 

However, the method assumes a relationship between 
activities in the ladder chain which is not depicted by the 
network alone and it is necessary to introduce further data 
to ensure correct resource allocation. The situation is 
depicted in Fig. 3 (p. 40). 

Here three activities A, B and C are inter-dependent 
and can take place in parallel subject to predetermined 

Planning by Network, Woodgate, H. S. Business Publications Ltd. London, 
1964. 
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delays (lead and lag time). The middle activity B is 
critical and has no float whilst the other two activities A 
and C have positive float. The convention assumes that 
work is progressively fed from one activity in the chain to 
the next. Therefore, if the activities are considered as 
discrete segments 1, 2 and 3, it is apparent that the float 
cannot be deployed without consideration of schedule 
allocated to the identical segment in the other activities in 
the set. 

The additional information required for each activity in 
the chain is the preceding event of the feeding activity 
and the lead and lag times. The calculation then ensures 
proper deployment of the float (as in Fig. 3) and also 


Fig. 3 Resource scheduling with progressive feed 
activity. 
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ensures that if any activity in the chain is delayed then 
the appropriate delay is passed on to the inter-dependent 
parallel activities. 


scheduling—project duration threshold 

The use of alternative (threshold) resource levels has 
already been described and this technique illustrates a 
method of supplying the calculation with variable data to 
enable a greater flexibility to be embodied in the schedul¬ 
ing operation. Scheduling alternatives are possible, how¬ 
ever, within a framework of project time as well; resource 
level and alternative project durations (threshold times) 
are included to further enhance this flexibility. 

Two levels of increased project time are used, Project 
Time Change and Project Threshold Time. 

The Project Time Change is the permissible increase in 
time (if any) beyond the project completion date cal¬ 
culated in the pert time analysis. It is virtually additional 
float which has been allocated to the project and is 
therefore freely available during normal resource alloca¬ 
tion. 

The Project Threshold Time is the additional time, 
beyond the project time change, which may be used in 
dire necessity. The relationship between project time 
change, project threshold time, normal resources and 
threshold resources is shown in Fig. 4. 

This figure shows the alternative areas in which activity 
scheduling can take place and also shows the boundaries 
which may be set. In the case of resource availability 
levels they may, of course, vary with time as described 
earlier. 

Normal scheduling would take place in Area 1 provid¬ 
ing the amount of resource required does not exceed the 
normal resource level or the inability to schedule (because 
of non-availability of resources) does not delay project 
completion beyond the boundary set by the project time 
change. 

Where either resource requirement or time requirement 
exceed the boundaries then alternative schedules are 
possible according to whether the threshold resource is 
used or the threshold time is used. Thus a schedule may 
be calculated which uses either areas 1 and 2, or areas I 


and 3. Further non-availability of resources may cause 
areas 1, 2, 3 and 4 to be used. The sequence in which the 
boundaries of area 1 are exceeded in the case of schedul¬ 
ing difficulty are decided by the type of analysis which is 
requested. For example, a time-limited run would use 
threshold resources before threshold time and a normal 
allocation would use project threshold time before thresh¬ 
old resources. 

In a time-limited analysis the allocation procedure is 
continued even if threshold resources are exceeded but the 
excess resource requirement is added to the alternative 
position which gives the least increase above the threshold 


Fig. 4 Project time change, project threshold time, 
normal resources and threshold resources. 
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resource, thus ensuring that, although the maximum 
permitted level is exceeded, the minimum (and hence 
smoothest) increase is calculated. 

Where the analysis is strictly resource limited (by 
setting priorities) then scheduling proceeds beyond the 
project time threshold. In this case a “long stop” is set (to 
avoid the possibility of scheduling to infinity) and the 
calculation abandoned if this is reached. 


scheduling—methods 

Broadly, the approach to scheduling used is the conven¬ 
tional network method whereby a set of activities avail¬ 
able for scheduling (i.e. all preceding activities success¬ 
fully scheduled) are maintained and then these are 
scheduled, time period by time period, starting at the 
earliest date; The activities available for scheduling are 
arranged in a priority sequenced queue, the order of 
which is preset, and they are subsequently scheduled in a 
manner determined by a decision table (described be¬ 
low) . 

According to the resources available and the informa¬ 
tion obtained from this decision table an activity is either 
scheduled or “delayed”. In this context “delaying” means 
either: 

a. Delaying (for one period) an activity not already 
partially scheduled. 

b. Splitting the activity if it is already partially sched¬ 
uled in the previous time period and it is not 
designated non-split (or the minimum split time is 
not exceeded). 

c. Restarting the scheduling of the entire activity if it 
is already partially scheduled and if it is designated 
non-split (or the minimum split time is exceeded). 

In this case the portion of the activity already 

scheduled is cancelled, and the resources added 

back. 

For example, if when scheduling an eight period 
activity a resource shortage was encountered in the 

seventh period, it would be either: 

a. Split and scheduling 3, i.e., to leave three 
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Each of these 
2500 keypunch cards 
is a thing of beauty. 

Also time-consuming, 
costly, unnecessary. 



We suggest you eliminate them once and for all time. You 
can because there is a better, faster, more accurate and 
economical way to feed your computer: the Digitek 70 
optical scanning system. 

This versatile system thrives on input volume. It reads 
pencil marked (original] documents at the rate of 2500 
per hour and transfers information directly to magnetic 
tape—ready for your computer. The Digitek 70 not only 
eliminates intermediate steps of keypunching and key- 


verifying, it also reduces errors and speeds up computer 
scheduling for greater utilization. 

When you give up the card idea you gain ground on a 
function that accounts for as much as 35% of the total 
cost of your computer operation and up to 90% of time 
delays. Give up? 

Write today for information on this and other Optical 
Scanning systems that read a variety of hand- or ma¬ 
chine-printed source documents. 


Optical Scanning Corporation 

Newtown, Pennsylvania 18940 Phone (215) 968-4611 
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complete periods available for scheduling uninter¬ 
rupted. 

scheduling—decision tables 

The decision whether to schedule or to delay is made in 
respect of each activity by calculating four factors con¬ 
cerning the activity and using these four factors to 
reference a position in a. four-dimensional matrix (the 
decision table). The four factors considered are: 

1. Time situation in respect of project completion date 
(three cases) 

1.1 Positive total float 

1.2 Positive total float using project threshold 
time 

1.3 Negative total float (any condition) 

2. Resource situation in respect of the requirement for 
the activity (three cases) 

2.1 Enough 

2.2 Enough with threshold resources 

2.3 Not enough 

3. The amount by which an already partially sched¬ 
uled activity would have to be unscheduled if not 
scheduled this period. This will be zero except for 
non-split activity where the amount is categorised in¬ 
to four ranges. The ranges can be varied but 
standard ranges used are: 

3.1 0 to 10 periods 

3.2 11 to 30 periods 

3.3 31 to 60 periods 

3.4 61 to infinity periods 

4. Time situation in respect of project complete date if 
the portion of the activity already scheduled was to 
be cancelled and the activity rescheduled (three 
cases as in 1.1, 1.2, 1.3 above). 

The decision table is set up in advance for the 
particular type of schedule required. Using the above four 


Fig. 5 Segment of a typical decision table 



factors the appropriate decision is located and extracted 
from the table and the scheduling (or delay) then takes 
place. 

A segment of a typical decision table is shown in Fig. 5. 

segment of a typical decision table 

In this figure it is seen that the various' combinations of 
factors pinpoint the decision either S - Schedule or D - De¬ 
lay. Shaded areas represent cases which should not occur. 

In the computer program being described, nine decision 
tables are included. These have been devised to give the 
most satisfactory schedules in the following cases: 

1. Aggregation at pert time earliest date 


2. Aggregation at pert time latest date 

3. Allocation, no threshold resources 

4. Allocation, hard use of threshold resources 

5. Allocation, easy use of threshold resources 

6 . An experiment table 

7. Time Limited, easy use of project threshold time 

8 . Time Limited, hard use of project threshold time 

9. Time Limited, no project threshold time 

The significance of most of these will be self evident 
except, perhaps, for the distinction between “hard use” 
and “easy use” of both threshold resources and project 
threshold time. 

In resource allocation, project completion may be de¬ 
layed if resources are not available at either the normal or 
threshold level. The decision to use threshold resources is 
therefore a function of the degree of importance attached 
to project completion. The “easy use of threshold re¬ 
sources” table will produce an earlier completion but 
makes greater use of threshold resources (implying that 
these are less important than completion date). In this 
case, threshold resources may be used even when total 
float is present. The “hard use” of threshold resources will 
delay the use of threshold resources except under difficult 
scheduling conditions (as defined by the four-dimensional 
decision table). 

Hard and easy use of project threshold time are used in 
conjunction with time-limited analyses. They are similar in 
effect to that described for resource allocation but, of 
course, apply to the use of project threshold time. Easy 
use implies that the threshold time is entered when the 
slightest difficulty with scheduling is encountered and 
hard use means that only severe difficulties cause the time 
threshold to be used. 

The selection of the standard tables shown and the 
distribution of decisions within the tables represent a 
choice of the most commonly met conditions of schedul¬ 
ing. However, the method is extremely flexible and it is 
simple to add new tables or alter standard tables as 
experience or special requirements dictate. 

conclusion 

The developments described represent a few more steps 
along the path towards realistic work scheduling. The 
greater flexibility in specifying activity resource usage and 
project resource availability greatly extends the scope of 
network scheduling techniques. In particular, the tech¬ 
nique of pool resources gives a new dimension to work 
scheduling and enables factors to be embraced which 
were previously excluded from this type of calculation. 

The concept of project time thresholds, resource thresh¬ 
olds and work continuity rules when taken in conjunction 
with the other features described above give an extremely 
comprehensive scheduling model. The refinement of cor¬ 
rectly handling resources in conjunction with network pro¬ 
gressive feed (ladder) activities is a useful contribution 
towards meeting the needs of the practitioner who desires 
simple methods of network expression. 

The use of variable decision tables as the means of 
steering the scheduling calculation gives the user of the 
computer a wide range of alternatives from which to 
choose. Taken in combination, these features provide 
almost infinite permutation of solution. The user is no 
longer in the position of having to accept the results of a 
fixed logic but can manipulate the model in the light of 
his own experience. 

This complex and comprehensive computer program is 
also perhaps a step towards the perfect man-machine 
combination where man’s skill and the machine’s power 
can be harnessed together in such a way that the 
computer truly becomes an extension of man’s intellectual 
powers. 1 ■ 
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APPLIED DATA SYSTEMS, INC. 417 MARKET STREET • SAN FRANCISCO, CALIF. 94105 

(415)981-2710 


To: Programmers and Managers 

Subject: ADPAC 

I. What is ADPAC? 

ADPAC is a complete programming language designed specifically for commercial data processing 
applications (non-scientific). It's a 2-address, high level (machine independent) language that can cut 
your coding, compiling, and testing time in half. 

II. What computers does it work on? 

ADPAC is fully operational on IBM System/360 models 30 and up. As a language translator it interfaces 
perfectly with any of the standard operating systems TOS/DOS/OS. ADPAC is 'called' just like COBOL or 
ASSEMBLY. It uses all of the resident I/O modules for processing, including Random, Index-Sequential, 
variable length, single and double buffering, etc. 

ADPAC also works on IBM 1401, 1440, 1460's (minimum 1 tape, 8K). This means if you still have a 
1401 (or a 16K/360) you can program in ADPAC right now and not spend a nickel for conversion later on. 

III. How efficient are the object programs? 

On the average (which is the only way to measure efficiency), comparisons show ADPAC programs take a 
little bit more core than Assembly languages, a noticeable amount less core than COBOL, and a great deal 
less core than RPG. When not I/O I imited, the same relationship holds for execution speed. 

IV. What are some of its special features? 

A very powerful addressing system; relative, symbolic, subscript, indexed addressing. Data in any format 
may be processed, including Character, Packed Decimal, and Binary. A highly refined File Maintenance 
logic. A complete Report Generator, including single or multiple 'on-line' or 'off-line' printers. 
Information Retrieval logic. Complete subroutine and Do-Loop logic. Many special commercial operation 
codes such as TLU (Table Look Up), FLU (File Look Up). 

V. How long does it take to learn? 

That depends on how you go about it. The elementary features of ADPAC are usually learned quickly. 

It takes less than a week to start writing programs. Serious professional applications programmers develop 
proficiency and "class" in about 2 months, double that time for trainees. 

VI. Who uses ADPAC? . 

Today there are many companies using ADPAC. Some use it only as a Report Generator. Some use it 

as their only programming language, as a replacement for COBOL, ASSEMBLY, and RPG. Although 
San Francisco is the home of ADPAC (where a great many companies use it as their only programming 
language), there are enthusiastic ADPAC users in cities throughout the country. 

VII. How much does it cost? 

A good deal less than what you are now paying 1 programmer. 


If you want to close your 'Programming Gap' in a hurry, write or call and we'll send all the sales 
and technical information you need to make a decision. 

P. S. Complete technical reference manuals are also available in Spanish. 
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A 

HEXADECIMAL 
PRONUNCIATION GUIDE 


by ROBERT A. MAGNUSON 

' Computers manipulate their own internal phys¬ 
ical states. These physical states, in turn, are 
represented by the graphics “0” and “1”. Hence, 

_ it is said that computers process binary numbers. 

Perhaps it might be more accurate to say that they 
manipulate strings, of characters taken from a two-letter 
alphabet. When it is necessary to describe the internal 
goings on, the strings are hardly ever written in binary 
because a large array of zeroes and ones lacks perspicuity. 
Instead the binary numbers are described in a coded 
form. 

For computers such as the IBM 7090 having a charac¬ 
ter length of six bits and a word length of 36 bits, octal 
coded binary is used, in which three bits are represented 
by one octal digit. For computers such as the IBM System/ 
360 having a character length of eight bits and a word 
length of 32 bits, hexadecimal coded binary is used, in 
which four bits are represented by one hexadecimal 
digit. 

For example, suppose the instruction stored at location 
000000000010110001011110 is 010001111111000011000- 
10100011010 (in a 360). Expressed hexadecimally, the 
instruction at 002C5E is 47F0C51A. 

The widespread use of the IBM System/360 and its 
hexadecimal coding has introduced some new problems 
for the professional programmer. This article identifies and 
solves three of these problems. 

hexadecimal and its problems 

The new generation of computers i$ exemplified by the 
System/360. The character length is eight bits and the 
word length is 32 bits. Octal coded binary, the old system 
of representing binary numbers, is not used since octal 
coding requires a grouping of the bits into threes, and 3 
does not divide 8 or 32. Instead the grouping is in fours, 
which means the binary numbers are represented by base 
sixteen numbers. This is the hexadecimal coded binary 
system. 

Base sixteen numeration requires an alphabet of 16 
digits. As usual with nondecimal bases the digits are 
borrowed from the decimal stock to the extent possible. 
There are six short in this case. The decision adopted by 
IBM was to use the letters A-F for the remaining 
hexadecimal digits. This decision is practically irrevocable 
because the particular choice of graphics is now an 
integral part of the System/360’s software—assemblers, 
compilers, dumps, and utilities. Naturally enough, these 
letters are pronounced the way they were learned in 
childhood, viz, “ay,” “bee,” “see,” “dee,” “ee” and “ef.” 
Three problems arise from the particular choice of graph¬ 
ics for hexadecimal: 

(a) The conflicting mental associations of the six letters 
in their dual roles. 

(b) The difficulties involved in pronouncing hexadec¬ 
imal numbers. 

(c) The difficulties involved in keypunching hexadeci¬ 
mal numbers. 


Conflicting mental associations. Every 360 programmer 
must memorize the hexadecimal-binary-decimal digit table 
shown in Table 1. The table was obtained by counting in 
parallel to the largest single-digit hexadecimal number. 

Table 1. Hexadecimal-Binary-Decimal Digit Conversion 


hex 

binary 

decimal 

0 

0000 

0 

1 

0001 

1 

2 

0010 

2 

3 

0011 

3 

4 

0100 

4 

5 

0101 

5 

6 

0110 

6 

7 

0111 

7 

8 

1000 

8 

9 

1001 

9 

A 

1010 

10 

B 

1011 

11 

C 

1100 

12 

D 

1101 

13 

E 

1110 

14 

F 

mi 

15 


The problem of the mental association occurs because 
the digits A-F are off by one in their values. The first 
through sixth letters of the alphabet stand for ten through 
fifteen. Consider, for example, the graphic D—sometimes 
a letter, sometimes a digit. The programmer must know 
that D stands for 1101 which, of course, is 13. If he wants 
to load Base Register 13, he writes “BALR 13,0” in 
assembly language, and he writes “05D0” in machine 
language. Thirteen, an odd number, is associated with its 
unit digit 3, and, as previously seen, with the digit D. 
However, D is the fourth letter of the alphabet, and has a 
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card code of 12-4 (and 4 is an even number). The 
situation is similar for the other hexadecimal digit/letters. 

Pronunciation difficulties. The 360 programmer spends 
a great deal of time writing, reading, comparing, and 
checking hexadecimal numbers. It is a regular part of his 
job to prepare programs, read dumps, make hexadecimal 
patches, and check all of these. There seems to be an 
irresistible tendency to pronounce strings of digits deci¬ 
mally even though some other base is involved. The 
hexadecimal number 12 is pronounced as “twelve” even 
though it really stands for 18 because it is easier to say 
“twelve” than “one two.” For some obscure psychological 
reason, it is much more efficient to pronounce numbers 
than to spell them whether they are decimal or otherwise. 

No problem arose with the use of octal since all octal 
digits are also decimal digits. However with hexadecimal 
usage there is the problem of the six. nondecimal hexa¬ 
decimal digits. Just as 29 is pronounced as “twenty-nine,” 
we tend to pronounce its successor 2A as “twenty-ay.” 
Unfortunately this sounds much like “twenty-eight.” 
Whereas C4 may be pronounced “seety-four,” to pro¬ 
nounce A4 as “ayty-four” is to invite disaster. How does 
one distinguish between 1A, “ayteen” and 18, “eighteen?” 
And what about 88, 8A, A8, and AA? 

Keypunching difficulties. The third problem results 
from the physical layout of the keyboard on the model 29 
keypunch. The existence of this problem is difficult to 
understand since the new model 29 keypunch was de¬ 
signed for use in conjunction with the 360. Nonetheless 
the following problem does exist. Keyboarding “0” 
through “9,” 10 of the 16 hexadecimal digits, requires the 
simultaneous depression of the numeric key; keyboarding 
“A” through “F,” 6 of the 16 hexadecimal digits, requires 
that the numeric key not be depressed. But hexadecimal 
numbers contain a random admixture of the 0’s through 
9’s and the A’s through F’s. Hence, extreme difficulty is 
experienced in coordinating the use of the numeric key 
when keyboarding hex. For example, if a “2” is desired 
and it is struck without the numeric key all the way 
down, an “I” is obtained. Conversely, if a “D” is desired 
and it is struck with the numeric key still down, a colon 
is obtained. IBM needs to put a hexadecimal key on the 
model 29 keypunch. Holding down this new key would 
select only the hexadecimal digits and would lock the 
keyboard upon depressing a key other than any of the 16 
hexadecimal digits. 

solutions to the problems 

The following system accomplishes the integration of 
the six maverick hexadecimal digits into the familiar 
decimal system of pronouncing numbers. Each of the six 
new digits is given a new pronounciation as shown in Table 
2. These carefully chosen names are easy to remember, 
suggestive of the proper letter, and capable of euphonious 
modification for the -teen and -ty number words. 

Table 2. New Names for Hexadecimal Digits 

A ann 

B bet 

C chris 

D dot 

E ernest 

F frost 1 

The pronunciation of the -teen’s and -ty’s for the new 
digits is shown in Table 3. Note that the analog of the 


decimal pronunciation system has been used. The new 
name for each new digit has been chosen so that at least 
one of the -teen and -ty modifications is familiar sounding. 


Table 3. -Teen a 

nd -Ty Pronunciation for the New Digits 

1A 

annteen 

IB 

betteen 

1C 

christeen 

ID 

dotteen 

IE 

ernesteen 

IF 

frosteen 

A0 

annty 

B0 

betty 

CO 

christy 

DO 

dotty 

E0 

ernesty 

F0 

frosty 

Now 29’s successor 2A can be pronounced “twenty- 
ann” without the slightest tendency to confuse it with 28. 
The pronunciation of C4 is “christy-four,” and that of A4 

is “annty-four.” 

There is no problem in distinguishing 

between 1A, “annteen” and 18, “eighteen.” And 88, 8A, 
A8, and AA are easily distinguished when pronounced 

“eighty-eight,” 

“eighty-ann,” “annty-eight,” and “annty- 

ann.” 


Some two-digit hex numbers, each representing one 


byte, appear with their new pronunciations in Table 4. 


Table 4. One-Byte Strings with Pronunciation 



2F 

twenty-frost 


F2 

frosty-two 


5B 

fifty-bet 


3E 

thirty-ernest 


AF 

annty-frost 

Some 

four-digit 

hex numbers, each representing two 

bytes, appear with their new pronunciations in Table 5. 

Table 5. 

Two-Byte Strings with Pronunciation 


A01C 

annty christeen 


1 EDO 

ernesteen dotty 


A007 

annty oh-seven 


DEAF 

dotty-ernest annty-frost 


3A7D 

thirty-ann seventy-dot 


47F0 

forty-seven frosty 


The problem of the values of the added digits being off 
by one is now easily solved. Merely remember the “ages” 
of these new-found friends. Learn that ann is 10, bet is 
11, etc. without becoming confused with the fact that ay 
is associated with 1, bee with 2, etc. 

The problems of some of the hex digits being numeric 
and the others alpha on the model 29 keypunch is solved 
in the following fashion. Select a particular finger of the 
left hand, say, the little finger. No other finger of the left 
hand is to be used. The home position of that left little 
finger is on the numeric key. The right hand is used for 
typing 0-9 and the (numeric) comma while the left little 
finger holds down the numeric key. When A - F arise, 
they are typed with the left little finger—thus ensuring 
that the numeric key is not depressed. Return the left 
finger to the home position on the numeric key imme¬ 
diately upon finishing A-F. 

the proposed system in use 

The errors and confusion, previously mentioned, that 
result from the common current usage of hex with the 
System/360 are not hypothetical. Many 360 operators and 
programmers commit the errors referenced far too many 
times and suffer the consequences. 

When put into practice, the suggestions contained in 
this paper—the new pronunciation, the “ages,” and the 
keypunching method—eliminate the errors and confusion 
resulting from the unplanned assignment of graphics for 
the six additional hex digits. ■ 
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MECHANIZATION 
IN DEFENSE 
LIBRARIES 


by GEORGE KERSHAW and J. EUGENE DAVIS 

~ Booz, Allen Applied Research, Inc., undertook 

a survey 1 in 1965-66 of 76 DoD libraries and 
information centers to determine their plans 

- and experience with mechanized processes. The 

purpose of the survey was to: 

1. determine the present status of mechanization in 
the facilities studied 

2. assess the costs and effectiveness of the mechanized 
systems 

3. identify successful techniques and isolate persistent 
problems 

4. promulgate the resulting information to aid in the 
development and improvement of related systems 

Libraries have to keep pace with increasing processing 
volume. Although much of the rising quantity of input 
material is of questionable value to potential users, quality 
control of input is beyond the scope of the libraries. Ir¬ 
resistibly, they are required to process any material they 
are chartered to accumulate. To improve the quality of 
input would take a cooperative effort on the part of gov¬ 
ernment, industry, universities, and other information 
sources in order to: 

1. establish realistic and enforceable abstracting stan¬ 
dards 

2. remove incentives for continuing replication of the 
same material 

3. encourage regular state-of-art summaries 

Sadly, such cooperation is not to be expected. Conse¬ 
quently, it appears that the major purpose of library 
mechanization is to permit an increase in processing speed 
without a corresponding increase in library staff. 

The distinction between libraries and “information cen¬ 
ters” is one of characteristics and of official definition. The 
information collection in a center tends to be narrow and 
deep in specific subjects, when compared to a library. 

1 Contract DSA-7-15489 with the Defense Documentation Center, Cam¬ 
eron Station, Va. 


A center also provides answers to specific questions rather 
than bibliographic references which are the usual prod¬ 
ucts of a library. 

development problems 

The typical library mechanization program is based on 
a computer. The problems that arose in developing com¬ 
puter applications were not unique to the libraries but are 
typical of computer applications in general. The usual 
source of these problems was poor understanding between 
the librarians and the system developers. In addition, sys¬ 
tem developers showed a lack of development discipline, 
standards, and control. 

For example, in their relationships with programmers, 
the information centers had much less difficulty than did 
the libraries. This can be attributed to the following: 

1. The centers’ staffs were usually more technically ori- 
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ented and had an understanding of computer tech¬ 
nology. They were able to communicate with the 
programmer on his terms. (We encountered no 
programmers who could communicate with the li¬ 
brarian on his terms.) 

2. Some centers maintained a staff member who had the 
ability to program. 

Many systems were acquired which proved useless and 
had to be abandoned, or which were only marginally 
successful and later required extensive modifications. Sev¬ 
eral of these systems seemed remarkably able to endure 
and to expand in the absence of need on the part of 
users. 

All but one of the facilities studied are forced to rely 
on other groups for computer services. Computer service 
for libraries, however, typically has low priority and some¬ 
times becomes unavailable for extended periods of time. 

Table 1 


use is greatly complicated by the problem of file conver¬ 
sion: 

1. Computer retrieval is effective only if a substantial 
part of the file to be searched is accessible to the 
computer. 

2. File conversion may have to be stretched out over a 
long period. 

Thus a library is faced with the operation of two systems: 
the old system, using card catalogs, etc., and the mech¬ 
anized system, for which file capability is built gradually 
over a period of several years. 

Cost information is not available for one or more of the 
following reasons: 

1. Time is generally made available to a library on a 
computer that it does not own and, often, the 
library is not charged for the time used. 

2. In some cases, programming has been done in-house 


ABBREVIATION 

AFCRL 

AMS 

APL 

ASDIRS 

BATTELLE 

BUSHIPS 

DELSIE 

EA 

EPIC 

FT. DETRICK 

FTD 

HDL 

MEL 

MICHIGAN 

MPDC 

NAFI 

NATICK 

NMC 

NOL 

NOTS 

NPS 

NWl 

PICATINNY 

RSIC 

SEG 

TPRC 

USAMRA 


NAME OF FACILITY 

AIR FORCE CAMBRIDGE RESEARCH LABORATORIES 
U. S. ARMY MAP SERVICE LIBRARY 

APPLIED PHYSICS LABORATORY-JOHN HOPKINS UNIVERSITY 

ARMY STUDY DOCUMENTATION & INFORMATION RETRIEVAL SYS. 

BATTELLE INFORMATION CENTER 

BUREAU OF SHIPS TECHNICAL LIBRARY 

DEFENSE LOGISTICS STUDIES INFORMATION EXCHANGE 

ARMY EDGEWOOD RESEARCH & DEVELOPMENT LABORATORY 

ELECTRICAL & ELECTRONIC PROPERTIES INFORMATION CENTER 

CHEMICAL BIOLOGICAL LABORATORY 

FOREIGN TECHNOLOGY DIVISION 

HARRY DIAMOND LABORATORIES 

NAVY MARINE ENGINEERING LABORATORY LIBRARY 

UNIVERSITY OF MICHIGAN INFORMATION CENTERS 

AIR FORCE MATERIALS INFORMATION CENTER 

NAVAL AVIONICS FACILITY 

NATICK LABORATORIES—U.S. ARMY TECHNICAL LIBRARY 

NAVAL MISSILE CENTER 

NAVAL ORDNANCE LABORATORY LIBRARY 

NAVAL ORDNANCE TEST STATION 

NAVAL POSTGRADUATE SCHOOL LIBRARY 

NAVAL WEAPONS LABORATORY 

PICATINNY ARSENAL 

REDSTONE SCIENTIFIC INFORMATION CENTER 
SYSTEMS ENGINEERING GROUP 
THERMOPHYSICAL PROPERTIES RESEARCH CENTER 
ARMY MATERIALS RESEARCH AGENCY 


MACHINE USED 
IBM 7044, PDP-1 

UNIVAC 1004, HONEYWELL H-800 

IBM 7094, 7040 

IBM 1401, 7090 

CDC 3400 

IBM 7094, LARC 

RCA 501 

HONEYWELL 200 

HONEYWELL 200, GE 635 

UNIVAC SS 11-90 

IBM 7094, 1401 

IBM 7094 

IBM 1401 

IBM 1401 

IBM 1440 

BURROUGHS 280, GE 225 
GE 225 

IBM 7094, 1401 
IBM 7090 
IBM 7094 
CDC 1604 
IBM 7090, 1401 
IBM 7090, 1401 
IBM 7010, 1401, 1460 
IBM 7094, 7044 
IBM 7094 
TERMATREX 


In several cases, a computer replacement required the 
library to return to manual methods for several months 
until programs were converted on a second-priority basis. 
In one case, funds for conversion never materialized and 
the library was forced to return completely to manual 
means. In any case there is a clear need for back-up ma¬ 
terial to permit a return to manual methods in the event 
the computer becomes unavailable. 

In some cases, a library initiated a program of mech¬ 
anization not so much because it was needed or desired 
by the library as because the computer facility had com¬ 
puter time and programmers available. 

Bringing a storage and retrieval system into operational 


at no cost to the library and with no records kept of 
man-hours expended. 

3. In other cases, programming was done by contrac¬ 
tors who performed many services in addition to 
programming for the library. The library program¬ 
ming costs were not separable from other costs. 

4. The historical operating costs for the premechanized 
manual systems are not usually available for com¬ 
parison. 

5. Within the libraries mechanization development costs 
are mingled with other library activities, including 
use of the old system (card catalog, etc.), which the 
new system has not yet replaced. 
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status of mechanization 

Table 1 lists 27 libraries and information centers that 
have significant mechanized systems, their abbreviations, 
and the machines used. Table 2 summarizes the mechani¬ 
zation status of these facilities. Of these, six have relative¬ 
ly sophisticated systems. These are BuShips ftd, Fort 
Detrick, apl, nots, and rsic. None has a totally com¬ 
puter-dependent system. In almost every one of the facil¬ 
ities, a mechanization improvement project was underway 
or planned. 

None of the facilities has developed novel programming 
techniques (e.g., automatic abstracting and indexing), 
and none has expressed the need or desire to do so. All 
depend upon proven and well-exploited software tech¬ 
niques. 

None used time-sharing techniques, although tprc 
plans to do so, and Recon Central experimented for a 
while with a Teletype communication link between oper¬ 
ators—one at the Central and one at a renipte computer. 

Seven of the facilities stored their thesauri in computer 
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PRINTING 



Now for the first time ... a portable card punch that 
prints each character along the top of the card simul¬ 
taneously as it is punched. 


Wright Line’s new model 2629 Alpha-Numeric Printing 
and Tabulating Punch is the first and only fully manual 
punch that has the ability to print alphabetic, numeric 
and special characters and also to tabulate like a 
typewriter. 

Operation is simple. Just turn selector dial to desired 
character, depress the punch bar and card is printed 
and punched. 

Six adjustable tab stops make it possible to program the 
punch so that it will automatically space to preset loca¬ 
tions by depressing the tab key. 



Model 2600 

A reliable, accurate and inex¬ 
pensive portable card punch 
without the printing feature. 
Exceptionally fast operation 
for straight numeric punching. 



Models 2610 and 2620 

Plastic card punches for 
punching Hollerith-type cod¬ 
ing into plastic credit cards 
and identification badges. 


For a free copy of new bulletin describing all Wright Line 
portable punches, circle the reader service number. 


A Division of Barry Wright Corp. 
160 Gold Star Boulevard 
Worcester, Mass. 01606 



DEFENSE LIBRARIES . . . 

memory and used them for automatic error control and/ 
or code conversion for natural language input and output. 
Most of the facilities used a thesaurus with the number 
of terms in the thesaurus ranging from 140 to over 
22,000. The input forms of the terms were numeric and 
alphabetic codes, and natural language. Thesaurus ar- 

Table 2 

STORAGE 



& 

SERIAL 

CIRCULATION 


FACILITY 

RETRIEVAL 

CONTROL 

CONTROL 

SDI 

AFCRL 

O 

O 



AMS 

O 



O 

APL 

O 




ASDIRS 

MANUAL 




BATTELLE 

MANUAL 



O 

BUSHIPS 

O 

O 



DELSIE 

O 



P 

EA 

O 

P 

P 


EPIC 

O 



O 

FT. DETRICK 

O 

O 


O 

FTD 

O 


P 

O 

HDL 

MANUAL 




MICHIGAN 

O 




MEL 

O 




MPDC 

O 




NAFI 

P 



P 

NATICK 


O 

O 


NMC 

P 




NOL 

O 

P 

P 


NOTS 

O 

P 



NPS 

O 




NWL 

O 


O 

P 

PICATINNY 

O 

P 

O 

P 

RSIC 

O 

O 

O 

O 

SEG 





TPRC 

O 




USAMRA 

O 





MECHANIZATION 5UMMARY FOR 27 OF THE FACILITIES STUDIED 

rangement, for the most part, was hierarchic, but six 
facilities arranged their terms alphabetically. When im¬ 
proving the mechanized systems the tendency is to sub¬ 
stitute natural language descriptors for coded descriptors 
and to place the thesaurus in the computer. Only three 
found links and roles to be worth the added complexity. 

Eighteen facilities stored their search files in inverted 
form (a file ordered by descriptors), and four in sequen¬ 
tial form (a file ordered by accession numbers). Two 
kinds of file structures were used in sequential files. 

One is a two-tape scheme wherein an abbreviated file 
(accession number vs. coded descriptors) is actually 
searched while a second detail file is driven in parallel. 
When a selection is made on the abbreviated file, the de¬ 
tail provides the reference, bibliographic information, and 
abstract. 

The second approach is based on a unit-record for each 
document in which each record carries the descriptors and 
detailed information. 

The primary advantage of sequential over inverted files 
is that the retrieved information is printed out in detail 
(e.g., with bibliographic data abstracts) immediately 
without a secondary operation being required. Neverthe¬ 
less, the greater search speed and strategy flexibility of¬ 
fered by inverted files has caused these to be much more 
popular. 

Some facilities have developed Selective Dissemination 
of Information (sdi) systems. Two have performed ex¬ 
tensive evaluation of sdis: ftd and Ft. Detrick. These 
systems directly affect R&D staff, whereas other systems 
have a direct effect only on the library staff. The most 
difficult problem in developing an sdi system is the 
generation of the interest profile for the participating 
R&D staff member. Profile development requires patient, 
painstaking work on the part of both the profile developer 
and the participant. Otherwise the participant is poorly 
served and soon becomes discouraged. 

Table 3 (p. 53) compares characteristics of storage and re¬ 
trieval in 15 of the facilities studied. Serials control, circula- 
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From 3M: “Scotch”Brand No.777, 
the world’s finest computertape, plus 
total tape capability and service. 


Since its introduction, “Scotch" Brand No. 777 Computer Tape has proven 
to be the finest computer tape ever developed. 

The reason: Extended storage requirements and intensive use are making 
ever increasing demands on today's computer tapes, and “Scotch” Brand 
No. 777 is specifically designed to meet these demands. No. 777 delivers 
extended error-free performance in continued use over thousands of 
passes and it is here that true savings are realized. Long after ordinary 
computer tapes begin to cost you money, because of time consuming 
“re-tries”, “Scotch” Brand No. 777 will still be performing faithfully. .. 
reliably. And at all bit densities including 1600 bpi (3200 fci). 

Try No. 777. Test it. Compare it with your present computer tape. Find out 
how No. Ill's superior performance characteristics mean dollars saved 
for you! Discover too, how 3M’s three magnetic tape manufacturing plants, 
sixteen branch warehouses, and nearly one hundred sales and service 
representatives give you unexcelled service. 

For the world’s finest computer tape with service to match, write: Market 
Services Dept., Magnetic Products Division, 3M Co., St. Paul, Minn. 55101. 

"SCOTCH" AND THE PLAID DESIGN ARE REGISTERED TRADEMARKS OF 3M CO. 



Who knows more 

about computertape than 

the people who perfected it? 



& 







Hey, 

you dropped 
something! 


And we know where it is to an ac¬ 
curacy of a thousandth of a degree in 
azimuth and elevation, on this frame, 
and the next, and the next — as long 
as the theodolite follows it. 

The positional information is on the 
film, in those dials at the upper cor¬ 
ners. But getting the information off 
of the film into useable form — auto¬ 
matically — is a task so formidable 
that only our Programmable Film 
Reader -3 does it. (Some other pretty 
big outfits are still trying.) 

Think for a moment what is involved. 
First the computer-controlled scan¬ 
ning system has to locate the dials 
(they're not always in the same posi¬ 
tion on the film). Then it has to find 
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.and recognize two sets of arabic 
numbers. Then it has to determine 
where a tiny marker is on the linear 
scale and convert this into a number 
of three place accuracy. The last step 
is to find the parachute and correct 
for theodolite aiming error. 

Sophistication fit for a human, but 
our Programmable Film Reader -3 is 
faster, more accurate and more 
reliable. 

This kind of capability — to find, 
recognize, analyze, and convert visual 
information — can be applied to any 
problem, because the Programmable 
Film Reader -3 is just that: program¬ 
mable. And the ultra-precise CRT in 
the optical system can record on film, 
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ftoo, with the same sophistication. 

Other exciting new ideas in visual 
information processing are taking 
form at Information International. If 
,you want to drop something yourself, 
how about in for an honest to good¬ 
ness demonstration? 

Information International Inc. 

545 Technology Square, Cambridge, 
Massachusetts 02139 (617) 868-9810 
11161 West Pico Boulevard, 

Los Angeles, California 90064 
(213) 478-2571 

INFORMATION 
INTERNATIONAL INC. 
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tion control, and file structure were studied, but nothing 
of particular interest was found. 

conclusions 

For the most part, mechanization has helped the li¬ 
braries, but not to the extent it could. The major problem 
has been over-emphasis on computer efficiency rather than 


good example of this is the production of a portion 
of the system output, such as accession lists, catalog 
cards, serial check-in cards, etc., as a byproduct of 
preparing the input in machine-readable format for 
the retrieval data base. 

3. Define the system objectives in terms that both the 
librarian and system developer can understand, and 
verify that such an understanding is actually reached. 

4. Set up an independent group to test the product 
for conformance to specifications. 


Table 3 


COMPARISON OF CHARACTERISTICS OF STORAGE AND RETRIEVAL SYSTEMS FOR 15 OF THE FACILITIES 



THESAURUS 

Language 

Code Natural 

FILE 

Inverted 

Direct 

Char. 

FILE CORRECTIONS 
Replacement by 
Term Sub-Group 

Record 

Cat. 

Acc. 

List 

Coord. 

Index 

OUTPUTS 

Acc. # 

& Code 

Search 

Biblio. 

Outputs 

Abst. 

Descr. 

APL 


X 


X 





X 

X 


X 

X 

X 

X 

BATTELLE 


X 

X 





X 


X 

X 

X 

X 

X 


BUSHIPS 


X 


X 



X 

X 

X 

X 


X 

X 



DELSIE 


X 

X 




X 




X 

X 

X 

X 


EA 

X 


X 





X 




X 

X 



FT. DETRICK 

X 

X 

X 

X 




X 


X 


X 

X 

X 

X 

FTD 


X 

X 



X 

X 



X 


X 

X 


X 

MICHIGAN 



X 




X 

X 




X 

X 

X 


MPDC 

X 


X 


X 







X 

X 

X 

X 

NOL 

X 



X 


X 


X 

X 

X 


X 

X 


X 

NOTS 

X 


X 






X 

X 

X 

X 

X 



NPS 

X 



X 


X 


X 


X 


X 

X 



NWL 


X 


X 



X 


X 

X 


X 

X 

X 

X 

TPRC 

X 


X 



X 

X 

X 



X 





USAMRA 


X 

X 









X 

X 

X 



simplicity of use. Emphasis upon the following in system 
development would greatly enhance the utility of mech¬ 
anization: 

1. Use natural language rather than codes for input to 
and output from the computer; but for efficiency, use 
codes within the computer. Locate thesauri within 
the computer so that input errors can be automati¬ 
cally detected. 

2. Provide for emergency fall-back positions in the 
event the machinery fails or becomes unavailable. A 



Libraries should consider mechanization only if the 
following conditions prevail: 

1. The need for detail in searches is greater than can 
be reasonably satisfied by card catalog and index 
reference techniques. 

2. The quantity of input and the level of indexing detail 
seriously impair the system’s capacity to maintain 
input currency. 

3. The restrictions upon manpower are substantially 
greater than upon equivalent computer usage. ■ 


portable time-sharing stations that w ork - 

better and harder lor you. 



Get more benefits from your time-sharing service. Time-sharing allows you to log-on and off 
the computer at any time. Why hot add the power to log-on from any convenient phone, even 
from home? DCS units are rugged, and integrated circuits used in the acoustical coupler 
insure long life and high reliability. High tolerance to ambient room noise is achieved through 
packaging techniques and unique electronic filtering n.ot found in any other commercially 
available coupler. 

Mobile Stands and Carrying Cases Available 



Inquiries Concerning OEM Resale Invited 


DATA COMMUNICATIONS SYSTEMS, INC. = 4230 CENTRAL AVE. N.E. * MINNEAPOLIS, MINNESOTA 55421 * (612) 788-9295 
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The Common 


Business Oriented 
Goldilocks 


by PHILIP STANLEY 

drawings by Barbara Vada Benson 


TfV 


IDENTIFICATION DIVISION. 

PROGRAM-ID. ACOBOLFABLE. 

DATE WRITTEN. ONCE UPON A TIME. 

REMARKS. THIS IS EXAMPLE OF COBOLX VERSATILITY, 

ENVIRONMENT DIVISION. 

CONFIGURATION SECTION. 

OBJECT COMPUTER. ANY MUSIC BOX, MEMORY SIZE 8 64 BYTES, 

19 TAPE DRIVES, 11 DISC DRIVES, 

1 GOLDILOCKS, 3 BEARS. 

INPUT-OUTPUT SECTION. 

FILE-CONTROL. 

SELECT TAPE DRIVES, ASSIGN THEM TO CREDITOR. 

SELECT DISC DRIVES. 

SELECT GOLDILOCKS, SELECT BEARS- ASSIGN TO ONE COTTAGE. 

I-O-CONTROL. APPLY RED TAPE TO TAPE DRIVES, APPLY HOFFNUNG RECORD TO DISC DRIVE' 
APPLY GOLDI, BEARS TO COTTAGE. 

DATA DIVISION. 



FD GOLDI. LABEL RECORDS ARE STANDARD, VALUE OF IDENTIFICATION IS “GOLDILOCKS” 
DATA RECORD IS GOLDILOCKS. 

01 GOLDILOCKS. 

02 HGT SIZE IS 62 INS. 

02 WGT SIZE IS 110 LBS. 

02 VITAL-STATS 
03 B 38. 

03 W 24. 

03 H 36. 

02 RATING 100% 

FD 3-BEARS. LABEL RECORDS ARE STANDARD, VALUE OF IDENTIFICATION IS “BEARS 
DATA RECORDS ARE DADDY-BEAR, MUMMY-BEAR, BABY-BEAR. 



01 DADDY-BEAR. 

02 HGT 70 INS. 

02 WGT 750 LBS. 

02 COLOR OF EYES BLOODSHOT. 
02 DISPOSITION UNBEARABLE. 

01 MUMMY-BEAR. 

02 HGT 65 INS. 

02 WGT 700 LBS. 

02 COLOR OF EYES BLUE. 

02 DISPOSITION BEARABLE. 

01 BABY-BEAR. 

02 HGT 40 INS. 

02 WGT 200 LBS. 

02 COLOR OF EYES BLUE. 

02 DISPOSITION INFANTILE. 

WORKING-STORAGE SECTION. 
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02 


02 

02 



01 COTTAGE. PICTURE IS COZY. 

02 KITCHEN. 

03 TABLE SIZE IS LARGE, VALUE- IS 1. 

03 CHAIRS SIZE IS MEDIUM, VALUE IS 3. 

PORRIDGE. 

03 KING-SIZE OCCURS 1 TIME. 

03 QUEEN-SIZE OCCURS 1 TIME. 

03 PRINCE-SIZE OCCURS 1 TIME. 

DOOR SIZE IS USUAL, VALUE IS OPEN. 

BEDROOM 
03 BED 

04 LARGE OCCURS 1 TIME. 

04 MEDIUM OCCURS 1 TIME. 

04 SMALL OCCURS 1 TIME. 

03 WINDOW SIZE IS SMALL VALUE IS OPEN. 

01 RIGHT-COTTAGE REDEFINES COTTAGE VALUE IS SAME. 

01 KING-SIZE-BED-SLEPT-'IN SIZE IS BIG VALUE IS ROCK-BOTTOM. 

01 QUEEN-SIZE-BED-SLEPT-IN SIZE IS MEDIUM VALUE IS DEPRESSED. 

01 NO-PORRIDGE SIZE IS SMALL VALUE ZERO. 

01 SIP SIZE IS LITTLE VALUE IS “SSSLUP”. 

01 SLUMBERLAND SIZE IS UNLIMITED VALUE IS ZZZZZZZZZZ. 

CONSTANT SECTION. 

01 COMMENT1. SIZE IS 36 A VALUE IS “SOMEBODY HAS BEEN EATING MY PORRIDGE. 

01 COMMENT2. SIZE IS 36 A VALUE IS “SOMEBODY HAS BEEN SLEEPING IN MY BED.” 

PROCEDURE DIVISION. 

FOREST SECTION. 

START-OF-TALE. OPEN STORY. READ FOLLOWING. 

FIRST-MOVE. MOVE GOLDILOCKS TO COTTAGE. IF DOOR IS CLOSED OR BEARS ARE GREATER THAN 
ZERO ALTER ENTER-GOLDILOCKS TO PROCEED TO HASTY-RETREAT. 

ENTER-GOLDILOCKS. GO TO KITCHEN-SCENE. 

KITCHEN-SCENE. IF PORRIDGE IS KING-SIZE PERFORM TASTE-ROUTINE VARYING PORRIDGE FROM 
KING-SIZE BY 1 UNTIL PORRIDGE EQUALS PRINCE-SIZE OTHERWISE COMPUTE IF COTTAGE = RIGHT- 
COTTAGE. GO TO BEDROOM-SCENE. 



TASTE-ROUTINE. SUBTRACT SIP FROM PORRIDGE (KING-SIZE). SUBTRACT SIP FROM PORRIDGE (QUEEN- 
SIZE). SUBTRACT SIP FROM PORRIDGE (PRINCE-SIZE) GIVING NO PORRIDGE. 

BEDROOM-SCENE. MOVE GOLDILOCKS TO BEDROOM. ADD GOLDILOCKS TO BED (LARGE). DISPLAY “IT 
IS TOO HARD”. SUBTRACT GOLDILOCKS FROM BED (LARGE) GIVING KING-SIZE-BED-SLEPT-IN. 
MOVE GOLDILOCKS TO BED (MEDIUM). DISPLAY “IT IS TOO SOFT”. SUBTRACT GOLDILOCKS FROM 
BED (MEDIUM) GIVING QUEEN-SIZE-BED-SLEPT-IN. 

MOVE GOLDILOCKS TO BED (SMALL). DISPLAY “IT IS JUST RIGHT”. 

ADD GOLDILOCKS TO SLUMBERLAND. 

BEARS-RETURN. MOVE. DADDY-BEAR, MUMMY-BEAR, BABY-BEAR TO KITCHEN. 

MOVE CORRESPONDING BEARS TO PORRIDGE. DISPLAY “DADDY BEAR”, COMMENT1. 

DISPLAY “MUMMY BEAR”, COMMENT1. DISPLAY “BABY BEAR”, COMMENT1, “AND EATEN IT ALL 
UP”. MOVE BEARS TO BEDROOM. 


BEARS-IN-BEDROOM. EXAMINE BEDS REPLACING ALL GOLDILOCKS WITH BEARS. 

DISPLAY “DADDY-BEAR”, COMMENT2. DISPLAY “MUMMY BEAR”, COMMENT2. 

DISPLAY “BABY BEAR”, COMMENT2, “AND HERE SHE IS”. 

HASTY-RETREAT. IF WINDOW IS OPEN EXIT GOLDILOCKS OTHERWISE MOVE GOLDILOCKS TO DOOR. 
EXIT. 


END. CLOSE STORY, DISPLAY “WOULD YOU BELIEVE CINDERELLA IN PL/l”. 
END TALE. 
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COMPUTERS 
IN CLINICAL 

ELECTROCARDIOGRAPHY 


Computer capability to in¬ 
terpret the electrical activ¬ 
ity of the heart was pre¬ 
sented to a national group 
of 250 cardiologists in Washington, 
D.C., Nov. 17 and 18. The American 
College of Cardiology sponsored, as 
part of its continuing medical educa¬ 
tion program, a two-day session on 
“Computer Applications in Clinical 
Electrocardiography.” [The electro¬ 
cardiogram (EKG) is the electrical 
signal continuously emitted by the 
heart. Electrocardiography is helpful 
in the detection and diagnosis of most 
types of heart disease.] 

The purpose of the sessions was to 
give cardiologists and allied pro¬ 
fessionals an overview of current 
practices in computerized electrocar¬ 
diography, the indispensable back¬ 
ground, and give only a hint of what 
may be attainable in the future. 

The Surgeon General of the Public 
Health Service, Dr. William H. Stew¬ 
art, keynoted the discussions with the 
prediction: “The plain truth is that 
the use of the computer in medicine 
is bound to increase in an exponential 
fashion during the next few decades. 
Our common task and responsibility 
in the days and years ahead is to 
answer, specifically and in detail, the 
question: What constitutes proper use 
of medical computer systems? The 
challenge to the physician,” he con¬ 
tinued “is to help develop computer 
systems to do the burdensome part of 
medical workup, so that he may give 
his full attention to the creative, hu¬ 
man part.” 

Both by grants and in-house ex- 
■ ample, the Public Health Service has 
stimulated much of the pioneering 
work in medical computation, the 
Surgeon General said, spearheading 
the use of computers to improve the 
quality of medicine and help solve 
manpower problems. 

At a press conference, Dr. Stewart 
noted that he had had an on-line 
(via Dataphone) computer-interpret¬ 



ed electrocardiogram during his last 
periodic physical. 

The meeting was attended by phy¬ 
sicians concerned with the shortage of 
specialists to read electrocardiograms 
and the growing demands for high- 
quality medical services. Medically in¬ 
terested engineers and related profes¬ 
sionals who attended were primarily 
concerned with manpower utilization 
problems, cost reductions possible 
with computers, and how profit-ori¬ 
ented concerns can provide medical 
instrumentation and services. 


compatibility 

One of the problems of the past 
decade has been the difficulty of 
obtaining data (signals) from the 
patient in a format suitable for com¬ 
puter input. James Landoll of the 
Medical Systems Development Lab¬ 
oratory (Public Health Service) de¬ 
tailed how data-acquisition devices 
should be designed. Lack of equip¬ 
ment compatibility has hindered prog¬ 
ress in the past. 

The exhibit portion of this meeting 
showed that the problem of compati¬ 
bility can be solved and that signifi¬ 
cant studies are being made in the 
design of input terminals for comput¬ 
ers in medicine. Four industrial firms 
have commercial versions of data-ac¬ 
quisition devices suitable as medical 
signal input terminals. The Computer 
Instruments Corp., GCA, and Mar¬ 
quette Electronics models require an- 
alog-to-digital conversion interfaces at 
the data processing center. These 
three are directly compatible with 
telephone data sets, so that communi¬ 
cation to a central data system is 
easily done. The Beckman data cart 
writes directly on to computer-com¬ 
patible digital tapes. Two of the de¬ 
vices are multichannel systems. Three 
of the four systems have followed 
specifications from the Public Health 
Service so that compatibility is as¬ 
sured the user. 


Several speakers emphasized that 
the computer and its programs are 
only a portion of the total system in 
even such a small area as the delivery 
of electrocardiographic interpretation. 
This is particularly applicable to com¬ 
puter manufacturers. Too often a 
computer concern may try to fit med¬ 
ical users’ needs to its products, 
rather than the other way around. 

Dr. Leonard Dreifus, director of 
the Electrocardiographic Section of 
Hahnemann Hospital in Philadelphia 
and one of the co-directors of the 
sessions, said that tools such as com¬ 
puters can solve major problems of 
heart stations. He differentiated be¬ 
tween uses of data for immediate pa¬ 
tient care and those for research. In 
an age where results are being em¬ 
phasized this differentiation is a key 
to success. 

The actual experience of develop¬ 
ing an automated hospital heart sta¬ 
tion and the kinds of developmental 
problems were discussed by Dr. Al- 
den Gooch and Dr. John Evans of 
George Washington Univ., who have 
been involved in experimental work 
in this area with the Public Health 
Service for six years. There are many 
educational needs to get physicians 
ready to utilize computer output in 
actual patient care. 

Dr. Leon Pordy of Mt. Sinai Hos¬ 
pital in New York City referred to 
problems in programming computers 
to recognize and interpret rhythm 
changes in the heart beat. This work 
and that presented by Dr. Ralph 
Smith of the Mayo Clinic have been 
to a large extent supported by IBM, 
which deserves great credit for its 
efforts in the medical field. Unfortu¬ 
nately in the past it seems to have 
stressed the research market almost, to 
the exclusion of the medical service 
area. 

The work at Mt. Sinai, pro¬ 
grammed by Roy Bonner at IBM and 
his staff, and the report by Dr. Gerald 
Whipple of Boston Univ. demon- 


January 1968 


57 





Does your printout get the 
message across? 

Ours does. And costs less. 
Computer controlled phototype¬ 
setting in many type styles for 
catalogs, directories, lists. 

Call us at (212) 838-5304. 

Sedgwick Printout Systems 

410 East 62 Street, N.Y. 10021 


ELECTRO¬ 
CARDIOGRAPHY . . . 

strated that the last area of difficulty 
in computer programming of the 
EKG arrhythmia interpretation poses 
no unsolvable questions. The Mayo 
programming, directed by Clyde 
Hyde of IBM, also represents a signifi¬ 
cant advance in the development of 
simultaneous lead interpretation. The 
Mayo Clinic has set up the first 
prototype of a fully automated heart 
station. 

the first system 

The program used at George Wash¬ 
ington Univ., developed by the Public 
Health Service, is the oldest in clin¬ 
ical use. It has been validated by 
upwards of 100,000 clinical tracings. 
Mrs. Anna Lea Weihrer, who has 
directed that programming effort, out¬ 
lined the steps used in the general 
pattern-recognition technique which 
she developed. She pointed out that 
the EKG is only a model developed 
for techniques to be used to program 
other medical signals. 

Dr. John Whiteman described the 
interpretative logic portion of the 
Public Health Service program and 
alluded to the simplicity and low cost 
of a small computer such as he used 
(CDC 160A or 8090) with its as¬ 
sembly language. He challenged any¬ 
one to show concrete evidence that 
one of the larger, more costly ma¬ 
chines could do a better and less 
costly service job, working on medical 
demand, by using more sophisticated 
languages or greater speed. 

Two on-line EKG demonstrations 
were conducted at the Sheraton Park 
Hotel where the meeting was held: 
An EKG was continuously monitored 
from James McAllister of the Medical 
Systems Development Laboratory 
while he was delivering his paper. 
The teletype return, an English inter¬ 
pretation of the data, was sent back 
immediately to the hotel. The demon¬ 
stration procedure was the same as 
trials now being carried on from pa¬ 
tients in surgical operating suites. 
During his talk, McAllister described 
EKG transmission by RCA satellite 
from France to Washington, D.C., 
with interpretive return in 15 sec¬ 
onds, which he did several months 
ago in Tours. 

Signals from two patients were 
continuously sent from a coronary 
care unit over AT&T three-channel 
Dataphone for on-line processing to 
the Medical Systems Development 
Laboratory. American Optical equip¬ 
ment was used at the transmitting 
end. The computer-interpreted an¬ 
swers were returned to both hospital 


and hotel. This was the first showing, 
by Dr. Howard Hochberg, of the 
Heart Disease Control Program’s' 
efforts to develop continuous monitor¬ 
ing of patients in coronary care suites. 

Research results of computer use in 
electrocardiography were discussed 
by Dr. Alvin Freiman of Memorial 
Hospital for Cancer and Allied Dis¬ 
ease in New York, who described his 
studies and those of Airborne Instru¬ 
ments Laboratory to correlate the 
EKG with other graphic displays.' 
The degree of correlation between 
types of medical signals is of impor¬ 
tance not only diagnostically but also 
to separate normals and abnormals in 
multiphasic screening. Dr. Lysle 
Peterson, director of the Bockus Re¬ 
search Institute of the Univ. of Penn¬ 
sylvania, elaborated on the relative 
importance of modeling to obtain 
meaningful results. Examples of mod¬ 
eling’s role in helping to detect un¬ 
known aspects of the physiology of 
heart disease were given by Dr. John 
Urbach of Women’s Medical College 
in Philadelphia and Dr. J. Abildskov 
of State Univ. Hospital in New York. 

Dr. Daniel Brody of the Univ. of 
Memphis showed how the investiga¬ 
tor in electrocardiography can work 
with a computer via a light pen. He 
himself has been able to redefine 
many of his research criteria based on 
this interplay between man and ma¬ 
chine. 

During one of the panel sessions, 
five electrocardiographic experts at 
the meeting were matched against 
computer-interpreted electrocardio¬ 
grams. It was obvious that no one 
lost; the computer found everything 
that the experts independently and 
collectively interpreted. 

problem areas 

There are still problems in the field 
of electrocardiography specifically 
highlighted by the entrance of com¬ 
puters into the field of medicine. Dr. 
Lowell Perry noted the lack of good 
criteria for human or computer use 
for children’s electrocardiograms. Dr. 
Roger Simmons discussed the Heart 
Disease Control Program’s plan, di¬ 
rected by Dr. Samuel Fox, to study 
exercise and stress results on the EKG 
to see if computer monitoring can 
identify coronary-prone individuals. 
Dr. Ernest Simonson of Minneapolis, 
as well as Dr. Cesar A. Caceres and. 
Sidney Abraham of the Medical Sys¬ 
tems Development Laboratory, pre¬ 
sented population data to indicate 
that much more data of a quantifiable 
nature is needed in medicine. The 
inference is that we can get good 
tabulations only with computers. Dr. 
Donald Specht of Lockheed told of 
multidimensional statistical analyses 
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YOUR SIMULATION PROJECT WILL BE GREATLY 
ENHANCED THROUGH THE USE OF THIS NEW EFFI¬ 
CIENT COMPILER, available exclusively from C.A.C.I. Signifi¬ 
cant new features, particularly in the areas of debugging and 
error checking, dramatically reduce the time required to produce 
a working simulation program. Compatibility is retained with 
both FORTRAN and Assembly Language on the subroutine level. 

C.A.C.I. has now delivered eight implementations of SIMSCRIPT 
1.5. Compilers are available for the large scale computers of CDC, 


IBM. PHILCO. RCA, and UNIVAC. SIMSCRIPT 1.5 has 
emerged as the industry-wide standard simulation language, as 
well as the basis of C.A.C.I.'s new Comprehensive Information 
System. Write or call immediately for information on how 
C.A.C.I. can bring S/360 SIMSCRIPT 1.5 to your installation or 
service bureau. Special arrangements are available for universities. 

C.A.C.I. CONSOLIDATED ANALYSIS CENTERS INC. 

Corporate Offices: 225 Santa Monica Blvd.. Santa Monica. Calif. 90401. Phone: (213) 451*5771 


CIRCLE 15 ON READER CARD 


January 1968 


59 



rapidafa 


announces 


0 The installation of the first GE-420 
third generation time sharing computer 
service in the New York Metropolitan 
Area. 

0 A multi-access computer system that will 
respond to your demands faster than 
any system of its type now available. 

0 An extended BASIC programming language. 

# A new Fortran IV compiler consistent 
with ASA specifications. 

0 More full-time time sharing for your dollar. 

I"| For more information 
f~| For a demonstration call: 

William E. McHugh, Manager-Marketing 



350 FIFTH AVENUE, NEW YORK, NEW YORK 10001 • Telephone 212 594-0120 
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We've taken our 1000 C.P.S. Paper Tape Reader/Spooler, 
slowed it down to 300 C.P.S., halved the price... 



...and come up with a dependable unit that can’t be 
matched in terms of quality, economy and delivery. 


Medium speed range — up to 300 characters/second — photoelectric sensing — stops 
on character at 300 characters/second — bidirectional — silicon logic — tried and tested 
design concept and components — off the shelf delivery from mid 1968 — low unit 
price of $1,200.00. For complete details, write, wire or phone. 


FERRANTI-PACKARD ELECTRIC LIMITED 

ELECTRONICS DIVISION • TORONTO 15 • ONTARIO • CANADA 

AREA CODE (416) 762-3661 TWX (610)491-1434 6712 
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to improve on electrocardiographic 
diagnosis. Abnormals and normals 
can be well differentiated and classi¬ 
fied. 

On the clinical side Drs. Robert 
Dobrow and Arnold Fieldman of 
Hartford Hospital, Connecticut, noted 
the remarkable incidence of question¬ 
able electrocardiograms in outpatient 
populations (such as obstetrics) that 
usually are denied electrocardiograph¬ 
ic health screening. By computer 
techniques, they have shown that the 
cost and manpower problems previ¬ 
ously invoked as the reason for non¬ 
performance of screening tracings are 
no longer applicable. 

instrumentation needs 

One of the sessions was devoted to 
a description of the instrumentation 
required for a total system. Alan Ber- 
son of the Veterans Administration 
Hospital in Washington, D.C., de¬ 
scribed analog-to-digital conversion 
and the vectorcardiographic system 
now operational under the direction 
of Dr. Hubert Pipberger. That re¬ 
search system was the earliest in the 
computer scene and has served as a 
model in several respects. It was 
pointed out that Dr. Otto Schmitt (of 
Schmitt trigger fame, among other 
things), from the Univ. of Minnesota, 
has been consultant and guiding light 
both to the VA project, which is 
primarily research-oriented, as well as 
to the Public Health Service-oriented 
operation. Great credit should go to 
being able to see both sides of the 
coin. Dr. Schmitt emphasized both 
approaches as separate. 

Dr. Lee Cady, now at Planning 
Research Corp. in Los Angeles, dis¬ 
cussed the real problems of medical 
programming—usually thought sim¬ 
ple until one is in the field. Dr. 
David Geselowitz explained the real¬ 
ities of computers to the medical 
profession. Dr. Pentti Rautaharju of 
Halifax, Nova Scotia, put all of this 
together to discuss the ideal computer 
not only from the researcher's point of 
view but from the clinician’s as well. 
The ideal computer for each system 
might be different, and each of course 
would also change in time, so that the 
ideal computer for 1967 might not be 
the ideal for 1987. 

Dr. Lester Goodman, Chief of the 
National Institutes of Health’s Bio¬ 
medical Engineering Branch, stressed 
by example the problems of today’s 
medical engineering world, the need 
for quality and perception in medical 
computer system design. 

C. A. Caceres 
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For quality reproductions of this photograph, write us at Memorex 


THE TWO GREAT DISC PACKS 












From an original painting by Neil Boyle 


CHRONOS 

Time is the world’s most valuable commodity. For information on Planning Research 
Corporation’s capability in real-time systems, time-sharing systems, and automated 
management information systems, write on your letterhead for our new brochure, 
“Computer Systems Design and Implementation.” Please address your inquiry to the 
attention of Mr. John N. Graham, Jr., Vice President and General Manager, Com¬ 
puter Systems Division. 

PLANNING RESEARCH CORPORATION 

H ome office: 1100 Glend on Avenue, Los Angeles, California 90024 











LIKE THE TWO GREAT WINES, ARE NOT IDENTICAL. 


Savor a Chateau Lafite-Rothschild, at least ten years old, 
and you experience a great Bordeaux, 

Sip a Chambertin-Clos de Beze of the same vintage and you 
understand why this Burgundy is like a liquid jewel. 

Careful control maintains their quality, from the cultivation 
of the vines to the making of the wine. Both come from sites 
that are j.wcm nw cm nr /•*/»• >],• cnn'r Hoth am pressed i mm 
the noblest grapes, and only wine worthy of the label is over 
bottled. Vet they are net identical. 

We could be describing the two great disc packs, the one 
we make and the one made by a computer manufacturer. 

Both come from companies with outstanding magnetic 


media technology—the same companies, in fact, that make 
the two great computer tapes. Both disc packs are the results 
of rigid quality control and fastidious manufacturing. 

Both are the most durable, reliable, and error-free around. 

But. like the two great wines, the two great disc packs are 
not identical. lit fact, some users toll us that our disc pack, 
like our computer tape, is the greater oi the two. 

We'll drink to that. 

/ h\>r fact* mi disc pack's and com pat c r tope, write its (it 
250 Me moves Pork , Sonia Clara, California 95050.) 
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Want to 


You can with a 
Control Data Optical Reader 


Now you can easily adapt your grammed functions. Takes docu- 
standard business forms for direct ments 4 to 12 inches wide, 2Vz to 14 
input to your computer . . . equip inches long, plus continuous fanfold 
electric typewriters with this special sheets. 

face and forget the old time-wasting Ask for a demonstration. Or write 
intermediate step of key punching, for application reports telling about 
With this system any typist can 915 users in your area, 
handle the job; and hit a higher level ■ 

Because there is no need for key of productivity, sooner. 
punching, this is the fastest, most The 915 reads alphabet charac- 
reliable data conversion system you ters A to Z; numeric characters 0 

can buy. Faster than any other through 9; standard punctuation; KflMflilSliijlllSiM 

device of its kind. And economical, and special symbols for pro- 8 ioo34th ave. south, Minneapolis, Minnesota 55440 
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THE T1S CHARACTER RECOG¬ 
NITION SYSTEN SEES THINGS 
YOUR WAY. INSTEAD OF 
PUNCHCARDS-, IT READS THE 
TYPEFACE YOU ARE READING 
HERE. 
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DOD SAYS IT HAS 

9/500 MILITARY COMPUTERS 

The federal. government, in its latest : 
census, reported there were 2,623 
computers in the government in 19(36, 
of which 1,967 were in the Defense 
Dept. But according to figures recent¬ 
ly released to Datamation, the latter 
number fails to account for almost 
five times as many “military” comput¬ 
ers. (All the figures exclude comput¬ 
ers used in classified projects.) 

The so-called military mainframes 
are differentiated from the commer¬ 
cial, general-purpose models in their 
special-purpose, hard-wired orienta¬ 
tion or the fact that they are designed 
for weapons systems—as Mn the iner¬ 
tial navigation systems of military air¬ 
craft. Additionally, those gp comput¬ 
ers placed in this category may be 


mated $350 million, or about $3.50- 
$4 per vehicle. There is a strong 
feeling, but no firm data, that re¬ 
quired inspections make cars and 
highways safer. 

James O’Day and Jay S. Creswell, 
both of the hsri, recently reported 
their development and first results to 
the American Society of Mechanical 
Engineers meeting in Pittsburgh. 

The purpose of the model: to find 
out if inspections actually help, how 
much of an aid they are, and what is 
the most efficient level of inspectiori. 

To first learn whether inspections 
actually made a difference in vehicle 
condition, the model was designed to 
show whether vehicle condition in 
required inspection areas differed 
from cars in areas of non-requirement. • 
To test their model with a simple part 


they chose tail lights, which are easily 
observable. Drivers note tail light fail¬ 
ures and repair thfern in a predictable 
manner. With that knowledge, the 
expected percentage of cars on the 
highway with tail light defects can be 
computed (as could other compo¬ 
nents). 

The computer run of the model 
showed that some 5% of vehicles can 
be expected to have bad tail lights in 
non-inspection areas, reduced to 4% 
in inspection areas. Actual counts in 
Michigan, California, and Ohio- (non¬ 
inspection required) proved 5% as 
predicted by the model, while Vir¬ 
ginia, North Carolina, Pennsylvania 
and New Jersey, (mandatory inspec¬ 
tion states) showed less than 5% 
defective. 

The important aspect of this work, 
according to the researchers, is that 
now there is a model making possible 
the design of a system for insuring 
that a certain percentage of vehicles 
on the road will be up to a given 
standard. Periodic inspection is only 
one way to ensure certain conditions, 
the model is to help find the best 
way. 

The model, combined with tech- 


programmable but have a special I/O 
capability that would make them un¬ 
suitable for, say, computing a payroll. 

An inventory of these computers is 
also made difficult because many of 
them are destroyed. A guidance com¬ 
puter in a missile being tested, for 
example, is destroyed with the mis¬ 
sile. Many of them have been canni¬ 
balized, tested to destruction, de¬ 
stroyed with use, surveyed as obso¬ 
lete, given away, or lost at sea, ac¬ 
cording to James A. Ward of the 
DOD’s . Office of DDR&E. 

The count of military computers, 
gathered from an informal poll of the 
industry but believed to be reason¬ 
ably accurate, is not official. Supplied 
by Ward, they show some 9,500 mili¬ 
tary mainframes within DOD. The 
number delivered to the DOD 
through 1966 exceeds 14,000, of 
which less than 11,800 had been 
delivered prior to ’66 and another 
2,200 during that year. 


HIGHWAY SAFETY MODEL 
DESIGNED AT U.-MICH. 

A mathematical model concerned 
with the value of vehicle inspections 
in relation to car and highway safety 
has been developed by two University 
of Michigan researchers of U-M 
Highway Safety Research Institute. 
Vehicle inspections are expensive; 
cotnpulsory annual inspection of all 
cars in the country would cost an esti- 



The Navajo tribe in Window Rock, Dineh (The People) are planning 

Arizona, has installed an IBM 40 new communities on the 15- 

360/20 computing system to aid in -million acre, three-state reserva- 

controlling tribal expenditures and tion. Future plans include using 

managing the tribal income, most the computer system to determine 

of which comes from royalty pay- population trends (the tribe is in- 

ments on oil, gas and uranium creasing at five times the national 

leases. Other applications are prep- rate), and predict the needs of 

aration of Utility bills, payrolls, these new communities in the 

"and a livestock inventory program areas of water supply and streets, 

that will enable the tribe to distrib- The new computer center is op- 

ute grain supplies efficiently dur- erated in two shifts by a staff of 21 

ing winter emergencies. Navajo people, 18 of whom are Navajos. 
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Announcing 
you can afford 

and 

expand 

tomorrow: 
The GE-405. 
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Now you can have a General Electric 400 medium-scale information system for 
less than ever before. 

The new GE-405 gives you a solid foundation on which to build. When you need 
to expand you can do so with no extra programming costs. The software is fully 
compatible with the faster, more powerful systems in the GE-400 line. And 
it comes fully debugged and operational. There is a full range of language 
processors and application programs, within proved operating systems, to fill 
j both your business and scientific data processing needs. 

You can start with a basic hardware configuration, including low cost card readers, punches, printers, 
and magnetic tapes. Then you can build as your needs grow. Four compatible systems are available, 

' from a GE-405 to a GE-435. 

Take memory capacity. Within the GE-400 family, it can be increased 16-fold with little difficulty. 

Access speed can be stepped up almost 300 percent. 

So if you need a proved, low-cost system with a big future, start with a GE-405. Contact your nearest 
General Electric Information Systems Sales Representative. Or write General Electric, Room 912, 

2721 N. Central Avenue, Phoenix, Arizona 85004. 290-14 a 
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niques yet to be devised, could reveal 
whether vehicles in good condition 
are truly safer than those that are 
not. 

BIG U.S. COMPUTERMAKERS 
TAKE DEVALUATION CALMLY 

The major computer manufacturers, 
deeply involved in international oper¬ 
ations, seem to be taking devaluation 
of the British pound and other cur¬ 
rencies quietly. Those contacted don’t 
see any serious effects on profits and, 
in fact, hope for advantages in some 
areas. 

This unruffled attitude stems from 
a combination of experience and fi¬ 
nancial foresight NCR, for example,, 
has been operating internationally for 
80 years and is no longer surprised at 
currency fluctuations. They have a 
big operation at Dundee, Scotland, 
where Series 500 machines are made 
and the value of its assets have, of 
course, declined overnight in terms of 
U.S. dollars. So have those of other 
manufacturers. On the other hand, 
the products made there will now 
cost less and, presumably, can be 
offered as exports at lower prices or 
will generate higher profits. A compli¬ 
cating factor is price regulation in 
some countries where the products 
are sold. 

Burroughs notes that the British 
action is “not expected to affect 1967 
results negatively” and adds that they 
are “well-hedged.” (This hedging 
may take such forms as financing 
operations with borrowed local funds, 
selling currency short in anticipation 
of devaluation, etc.) 

Honeywell is another manufacturer 
with a substantial U.K. operation, 
turning out the 200 series systems. 
About half of this production is for 
export. A spokesman there points out 
that they use local materials and 
expect the relatively lower costs to be 
an advantage. 

IBM comments that devaluation 
“occurs from time to time” and is 
considered a “normal risk” of doing 
business internationally. The principal 
effort they mention to minimize the 
risk is carefully maintaining working 
capital balances as low as possible. 

Best bet for where the impact will 
be heaviest: on overtime rates for the 
accounting departments of these com¬ 
panies, trying to figure out what the 
new price structure will be. 

FROM PRESIDENT TO 
PRESIDENT IN TWO YEARS 

Sam Irwin is back in business. Sam is 
the founder and former president of 
Data Systems, which was sold to 
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Union Carbide. UC proceeded to sell 
the assets (the Data Systems 2000) 
two years ago to Hewlett Packard, 
which now markets essentially the 
same machine as the HP 2116. 

Now Sam is heading up Systronics, 
Inc., a 35-man Ann Arbor firm which 
plans to market a wide range of on¬ 
line and time-shared terminals. First 
product—a coded general-purpose 
keyboard—will be announced early 
next month. It will be followed by a 
Mohawk-like magnetic tape unit, of¬ 
fering lower performance and lower 
price, and competitive with paper- 
tape oriented gear, which it hopes to 
replace. 

Irwin says he’s “extremely well fi¬ 
nanced,” having learned the hard 
way at DataVSystems the importance 
•of such matters. Directors include 
James Dingman, a Comsat director 
and former vice-chairman of AT&T;' 
and Alan Newmark, chairman of the 
board of Harvey Radio. 

1800 AT LAFAYETTE CLINIC 
AIDS MENTAL HEALTH PROGRAM 

The Lafayette Clinic in Detroit, an 
agency of the Michigan Department 
of Mental Health, has a 120-bed 
facility, one of the largest outpatient 
mental health clinics in the country, 
seven research laboratories as well as 
a Computing Lab; it is also a training 
center. The prime interest of the 
Lafayette psychiatric group is re¬ 
search into schizophrenia, a huge 
problem when it is considered that 
25% of all hospital beds in the coun¬ 
try are occupied by schizophrenics. 
In training at the Clinic are 40 resi¬ 
dent psychiatrists, plus student psy¬ 
chologists, social workers, and student 
nurses. 

With the installation of the IBM 
1800 this month it will make possible 
monitoring, control, and processing 
research data from the seven labora¬ 
tories, these are: Biochemistry, Psy¬ 
chopharmacology, Neurophysiology, 
Psychophysiology, Psychology, Neu¬ 
rology, and Animal Behavior. Each 
laboratory has its own experiments, 
its own instrumentation, and attacks 
the research from its own disciplinary 
viewpoint. 

Included with the 1800 are 32K 
core, three discs, two tapes, printer, 
eight typewriters, card read/£jpunch, 
and an A/D converter; the Clinic 
people are building a D/ A converter 
(32 multiplexed channels). Dr. James 
L. Grissell, head of the Computing 
Lab, considers that this will be a 
unique application of the 1800 as 
most are used for only one specializa¬ 
tion. 

^ The Clinic is pursuing a discovery 
of what they call “The Factor,” a 
chemical substance present in every¬ 


one but found in higher amounts in 
schizophrenics. Researchers believe 
that it is a hitherto unknown hormone 
which is normally released under 
stress and declines with the passing 
of the stress period. In the schizo¬ 
phrenic the usual repression of The 
Factor does not occur. Russia has ^ 

confirmed Lafayette’s findings on The 
Factor. Part of upcoming research at 
the Clinic will be reactions to injec- \ 

tions of The Factor after it is deter¬ 
mined what priorities can be set for 
its use since there is such a tiny 
amount available (the source of TF 
being 35 long term schizo patients 
who have not responded to any 
treatment). 

The 1800 will also take over the 
Selective Dissemination of Informa¬ 
tion (SDI) program, a profile plan to 
give each researcher articles for his 
individual reading interests on schizo¬ 
phrenia, which had been done for 
several years on a 1620. The Lafay¬ 
ette Clinic Library subscribes to med¬ 
lars and has the largest reprint file 
on schizophrenia literature in the 
world with the exception of the Na¬ 
tional Library of Medicine. 


SUMMER CONFERENCE ON I 

COMPUTERS & MATH SLATED 

Last summer, a four-week conference 
on Computer-Related Mathematics > 

was held at the Univ. of Oklahoma, 
sponsored by the National Science 
Foundation and IBM. Each partici¬ 
pant received a travel allowance plus, 
a $250 stipend to cover local ex¬ 
penses. Although it’s not certain that 
NSF and IBM sponsorship is forth¬ 
coming, people interested in attend¬ 
ing a repeat this year are asked tq, 
write to Dr. Richard V. Andree, 

Dept, of Mathematics, the Univ. of 
Oklahoma, Norman, Okla. 73069. 

It reportedly was no picnic, lec¬ 
tures running from 9 a.m. to 4 or 5 
p.m., and evening sessions lasting as 
late as midnight. But speakers repre¬ 
senting the user, manufacturer and 
university sectors of the population 
covered topics from the esoteric to the 
mundane. Just the thing for college ^ 

profs. 


NEXT MAIN MEMORY: 
MAGNETICS OR 1C? 

Whether the mainframe memory in 
the next generation of computers will 
be nonlinear magnetics or semicon¬ 
ductors was discussed at one of the 
recent fjcc sessions. Contrary to the 
advanced billing, it was not a debate 
—despite the chiding of speakers by 
session chairman Tudor Finch of Bell 
Labs. Finch set the ground rules: the 
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NCR announces the new 353-5 CRAM, 
most versatile random-access 
file system since this one: 



Access was pretty random with this Victorian beauty. NCR’s new 353-5 
CRAM is less decorative and more efficient. Modular design permits 
the NCR 353-5 CRAM’s capacity to grow as your needs grow. 

You don’t pay for storage capacity until you use it. You can 
step-up ON LINE capacity to a total near 2 billion digits. 

An NCR 353-5 unit can access, read or write and write/check at a rate 
of five magnetic CRAM cards a second. These functions are time shared 
with additional on-line units with the result that you get almost 
instant access to any record or a group of records. 
Access speed is averaging less than 125 milliseconds, a rate made 
possible because random refiling of CRAM cards is shared with access 
time. 384 cards are stored in easily removable cartridges, and can 
be changed in less than a minute. Each 3.65" by 14" card contains 
144 recording tracks with a storage capacity of 1500 six-bit 
alphanumeric characters to the track. Total capacity of each unit is 
82,944,000 six-bit characters. One last spec: CRAM cards ride on a 
cushion of air to insure a long lifetime of effective performance. 
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s ready for you now! 



• MAC PACK is guaranteed to meet or 
exceed specifications and performance 
standards of the IBM 1316 Pack. 


• Warranty identical to IBM. 

• MAC PACK operates interchangeably 
with all IBM 1311,2311, Honeywell, and 
CDC disk drives. 

• Lease or purchase plans available. 

• Deliver y: 2 to 6 weeks. 

• Order your MAC PACKS through your 
local MAC representative or write us at 



MAC Panel Company, 
Box 5027, 

High Point, 

North Carolina 







It’s our SEL 810A, for high-speed data acquisition and control. All integrated 
circuits, 3 levels of priority interrupt, 4K memory, teletype, high-speed hard- <1 

ware multiply and divide, real-time I/O structure, and an outstanding software 
package. Over 50 in the field. Price: $23,950. Systems Engineering Labora¬ 
tories, 6901 West Sunrise Blvd., Fort Lauderdale, Florida 33310, Area Code 
305 587-2900. Offices also in Washington, D.C.; Los Angeles, California; 

Boston, Massachusetts; San Francisco, California; Cleveland, Ohio; Houston, 

Texas; Huntsville, Alabama; and Orlando, Florida. 


Systems Engineering Laboratories 
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discussion was to be restricted to 
memories of 200K to one-megabit 
modules having a 0.5-usec or less 
cycle time. 

Dick Petschauer of Fabri-Tek, ad¬ 
vancing the case for magnetics, said 
that memories of 10 4 bits was the 
crossover between magnetics and 
semiconductors; the cost would be 
lower, he said, using semiconductors 
for sizes below that, and the econom¬ 
ics favored a magnetic memory for 
capacities above it. The chief advan¬ 
tage of the IC memory, he admitted, 
is its compatibility with the logic. 

Petschauer compared the manufac¬ 
turing costs—not the price—of cur¬ 
rent and “advanced” core and planar 
film/plated wire memories. 


core 

film/wire 

3-wire, 2 V 2 D 

19/11 mils 

2-wire, 2D 

16® bits 

2 x 10® bits 

500 nsec 

250-500 nsec 

2-3 cents per bit 

2-4 cents per bit 

advanced core 

advanced film/wire 

2-wire, 2 V 2 D 

2-wire, 2D 

19/11 mils 


5x10® bits 

4x10® bits 

500-1000 nsec 

200-400 nsec 

1 cent per bit 

1 cent per bit 


The advantages in using magnetics, 
Petschauer added, were in cost, relia¬ 
bility, and capacity. Opposing Petsch¬ 
auer and speaking for semiconductors 
was Wendell Sander of Fairchild 
Semiconductor. Sander said that the 
reliability of semiconductor main 
memories hadn’t been tested or prov¬ 
en but this was not a worry. The 
three factors leading to the use of 
semiconductors, he said, were its in¬ 
herent compatibility, versatility and 
technological investment. 

In the way of compatibility, Sander 
said the IC memory was more easily 
interfaced to the logic of the comput¬ 
er, and the designer could bypass 
hybrid circuitry and go directly to 
monolithic IC’s. By versatility, he 
meant that the buyer could get a 
more powerful memory at little extra 
cost—such features as simultaneous 
read and write and associative cells. 

- Without additional work in the 
narrow area of semiconductor memo¬ 
ries, advances will be made in the 
technology of semiconductor circuitry, 
and this will advance the memory 
technology. Not only will this bring 
down the cost, Sander said, but will 
mean savings in the overall system 
level. 

The “debate” then centered on two 
narrower questions: if the memory is 
to be magnetic, will it be thin films or 
plated wire; and if it’s semiconductor, 
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will it be MOS or bipolar? Subse¬ 
quent speakers foresaw such advan¬ 
tages for their technology as lower 
cost and higher performance. It thus 
became obvious that if the speakers 
had as much R&D money as they had 
conviction, the price of main memo¬ 
ries would become low indeed. 

Bunker-Ramo’s Sam Nissim cited 
the most impressive array of features. 
The MOS memory would offer higher 
reliability, lower cost and power, 
smaller size, and.the potential of new 
computer organizational techniques, 
he said. Among the latter was non- 
Von Neumann type organizational 
concepts and approaches—such as 
memory-oriented associative proces¬ 
sors, time-sharing of mainframe mem¬ 
ories, and increased use of mass 
storage with limited mainframe capa¬ 
bility. With 170 flat-packs, he figured, 
there could be a 16K.( 18-bit) word, 
2-usec memory for a medium-scale 
computer like the 360/40. 

ARMY SCHOOLS 
TEST CAI SYSTEMS 

The U.S. Army Signal School at Fort 
Monmouth, New Jersey, is initiating a 
study for the Army to determine if 
computer-assisted instruction (CAI) 
can be used to accelerate the training 
of electronics technicians. A contract 
for the study was awarded to IBM, 
which is using the 1500 instruction 
system with CRT terminals, a system 



designed specifically for CAI. The 
current study is ( concentrating on 
practical applications of electronics 
training; the school’s conventional les¬ 
sons have been converted to CAI 
format. If the feasibility study is suc¬ 
cessful, the hundreds of‘ Army train¬ 
ing and education centers may prove 
an unlimited market for CAI systems. 

AT USC, ONLINE SYSTEM 
MONITORS PATIENTS' EKGS 

The Univ. of Southern California’s 
School of Medicine, in conjunction 
with the Los Angeles County General 
Hospital, is using an on-line Control 
Data 1700 computer to continuously 
monitor electrocardiograms (EKGs) 
of patients in the four-bed coronary 
care unit. The 16K computer system 


is monitoring the EKG recordings for 
possible disturbances in heart rhythms 
which would require immediate med¬ 
ical attention. 

The monitoring consists of compar¬ 
ing each consecutive sequence to pre¬ 
vious cycle averages. If the signal 
changes, the computer is programmed 
to recognize the change, and to begin 
recording and studying the new sig-, 
nal. If the signal exceeds established 
maximum or minimum values, the 
computer will sound an alarm. The 
computer’s accuracy can be checked 
by calling for simultaneous printouts 
of the numbers it has set for all 
components and for the EKG tracing, 
and then comparing the two. 

Further uses of computers in EKG 
analysis are reported by Dr. C. A. 
Caceres, elsewhere in this issue. 


HALF-TONE GRAPHICS 
DISCUSSED AT FJCC 

A process designed “to allow people 
to see three-dimensional objects, as 
realistically as possible, using two- 
dimensional images (displays),” was 
introduced at the fjcc session on 
paper by Chris Wylie, Gordon Rom¬ 
ney, Alan Erdahl, and David Evans, 
all from the Univ. of Utah. Working 
under a $5 million research grant 
from arpa, Dr. Evans and his col¬ 
leagues are developing this process on 
a system that includes a Univac 1108, 
PDP-8, and CRT control consoles. 

As outlined in the conference ses¬ 
sion, the system is based on the use of 
geometric shapes: cubes, pyramids 
and spheres, which, when com¬ 
manded to appear on the display, can 
be manipulated by the console con¬ 
trols into a variety of images. A 
camera mounted on an oscilloscope is 
then used to photograph the images 
created; the half-tone representations 
which result give the illusion of three- 
dimensionality through differences in 
illumination and light intensity. 

The computer is programmed for 
this process by an algorithmic adap¬ 
tion of light and photographic princi¬ 
ples; the program, pixure, written in 
fortran iv, occupies 14K (36-bit) 
words on the 1108. 

Each scan line (the original geo¬ 
metric shapes before photographed) 
generated by pixure is sent to the 
PDP-8 through an interface, stored in 
the memory, and transmitted through 
a D/A converter to a Tektronix oscil¬ 
loscope. The PDP-8, acting as a buff¬ 
er, accepts another scan line as soon 
as the previous one is completed. For 
a large image, this procedure takes 
approximately* ten seconds to com¬ 
plete a picture. / 

A pilot study to use this system in 
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architecture is already underway at 
the Univ. of Utah. A building can be 
designed in perspective on a CRT; 
the design can be rotated on the 
display to any angle; and the archi¬ 
tect can focus on the smallest detail, 
including the removal of walls to 
study the inside of a structure. 

Also discussed in this fjcc session 
was vista (visual information for 
satellite telemetry analysis), a system 
that accepts spacecraft information 
orbit and attitude information and 
creates three-dimensional pictures of 
the objects so described on off-line 
CRT displays. 

RABINOW ON FEDERAL R&D: 
PADDING, LOW SALARIES 

R&D contractors who don't have 
enough work to keep all their engi¬ 
neers busy are nevertheless making a 
profit on the idle time—by padding 
their government contracts. Padding 
“is universally true in Washington 
(and) in the country . . .” added 
Electronics Engineer Jacob Rabinow. 

Rabinow, who has made key con¬ 
tributions to optical character recog¬ 
nition technology, testified, recently 
before a subcommittee of the House 
Post Office and Civil Service Commit¬ 
tee. Chairman Joe Pool, of Texas, 
later took the rather unusual step of 
inviting the House Armed Services 
and Space committees to launch “a 
complete and thorough investigation 
into the Federal government’s re¬ 
search and development contracts.” 
(These two groups have the required 
authority; Pool’s committee doesn’t.) 

At press time, the space committee 
was reportedly considering such a 
move. So was the Joint Economic 
Committee, which is looking into re¬ 
lated matters. 

Rabinow said contract padding 
can’t be caught by government audi¬ 
tors “because the bookkeeping is hon¬ 
est.” The only purgative is “. . . 
competent engineers who know the 
subject as well as the contractor, or 
better if possible.” 

He also charged that: far too much 
government R&D work is farmed out; 
too many layers of authority separate 
decision makers from those doing in- 
house R&D: system engineering is 
over-emphasized (to the detriment of 
hardware analysis), and so is the use 
of technical committees; value engi¬ 
neering should “get right into the 
design to start with,” but it usually 
isn’t considered until after new 
equipment has been built. 

The subcommittee seemed particu¬ 


larly impressed with what Rabinow 
said because of his background—15 
years with the National Bureau of 
Standards, as an R&D engineer and 
division chief; 10 years as head of his 
own R&D outfit, Rabinow Electron¬ 
ics, Inc., during which he did a lot of 
work for the Post Office; plus numer¬ 
ous posts with government technical 
committees. In 1964, Rabinow Elec¬ 
tronics was merged into CDC. Rabi¬ 
now indicated he’s a happy captive, 
largely because working for CDC 
produces steadier employment and 
fewer ulcers than scrabbling for gov¬ 
ernment contracts. 

He stressed that his criticism of 
federal R&D, as it applied to the Post 
Office, was meant to be friendly. The 
department’s present automation pro¬ 
gram, Rabinow explained, is orga¬ 
nized far more efficiently than its pred¬ 
ecessors, and appears to be free of 
political domination. He heaped 
praise on Dr. Leo Packer, Assistant 
Postmaster General for Research. 
Nevertheless, it was clear that Rabi¬ 
now thought the Post Office program 
suffered from most of the sins men¬ 
tioned above. For example: 

. The department farms out about 
80% of its R&D work. Rabinow 
thought “at least 50%” should be 
done in-house. Also, Post Office R&D 
expenditures are grossly inadequate, 
he indicated. 

AT&T spends 2% for this item, 
Rabinow explained. On the basis of 
information gleaned from a private 
source, he added that IBM spends 
2M-5% ($100-200 million) of its $4 
billion annual gross on R&D. The 
Post Office, by comparison, spent 
0.3% in fiscal ’67, and plans only a 
slight increase in ’68. 

The basic solution to these prob¬ 
lems, said Rabinow, is to increase 
salaries for top federal R&D jobs. 
Some qualified people will take such 
positions even though Uncle Sam 
pays less than industry does; they’re 
willing to accept more glory in lieu of 
more money. But the number willing 
to make this exchange is inadequate, 
he insisted. 

The taxpayers lose in the long run, 
added Rabinow, because more R&D 
has to be farmed out, the oversight 
deteriorates, and the ultimate cost is 
far greater than the amount that 
would have been spent over the same 
period on higher salaries. 


PERIPHERAL FIRMS ASK 
JEC FOR SEPARATE BIDS 

Bryant Computer Products assistant 
vp Dick Caveney—who believes 
DOD discriminates against indepen¬ 
dent peripheral equipment makers 


when it advertises for adp systems— 
found a sympathetic audience in the 
Joint Economic Committee recently. 
There is some hope, but not much, 
that DOD system procurements will 
become more competitive as a result.. 

Caveney argued that independents 
don’t get a chance to answer RFQs 
covering entire systems. The Penta¬ 
gon, he says, solicits proposals only 
from main-frame manufacturers, who 
then bid on the whole package. Be¬ 
sides being discriminatory, this pro¬ 
cedure allegedly hikes costs tremen¬ 
dously. 

He cited one example in which 
DOD could have saved about $430K, 
better than 50% of the contract price, 
if it had purchased a single Bryant 
memory-controller complex instead of 
buying the mainframe manufacturer’s 
peripherals. 

• The main frame makers can easily 
develop general-purpose, plug-in 
adapters that will enable their com¬ 
puters to talk with any of the in- 
pendents’ peripherals, Caveney add¬ 
ed, so compatibility is not a big prob¬ 
lem. Honeywell, he Reported, already 
markets such an adapter. 

Hy Abersfeller, who, as head of 
GSA’s Federal Supply Service, is 
Uncle Sam’s chief purchasing agent, 
confessed he wasn’t aware that plug¬ 
in adapters were obtainable. If they 
are, purchasing adp system compo¬ 
nents from independents “is not the 
(difficult) technical problem I under¬ 
stood it to be.” He promised to inves¬ 
tigate. 

Earlier, Abersfeller’s boss, GSA 
Administrator Lawson Knott, told the 
committee that his power to bring 
about changes in procurement proce¬ 
dure like the one desired by Caveney, 
has just been strengthened. “The 
Controller General has very recently 
made it abundantly clear that he 
believes GSA’s authority for the pur¬ 
chase of . . . (adpe) supersedes the 
authority of other agencies and that 
they must clear with us.” (This was a 
reference to an opinion rendered Nov. 
21st by GAO.) 

Caveney’s complaint is part of a 
much older, much bigger issue: 
whether DOD is doing all it can to 
stop contract profiteering. In 1962, 
Congress passed the “Truth in Nego¬ 
tiation Act,” which says that a con¬ 
tractor or subcontractor, before being 
awarded a negotiated, fixed-price 
contract over more than $100K, must 
certify that his bid is based on ac¬ 
curate, complete, current cost-price 
data. Early last year (1967), GAO, 
after investigating, reported “serious 
and comprehensive” violations of the 
law. DOD was blamed for not estab¬ 
lishing adequate audit procedures. 

Prodded by the Joint Economic 
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Committee, DOD took another look 
at its compliance with the 1962 law, 
and at the recent JEC hearing, Assis¬ 
tant Secretary (I&L) Tom Morris 
released a new directive (Defense 
Procurement Circular No. 57, effec¬ 
tive Nov. 30th), which requires an 
explicit statement in all negotiated 
firm fixed price contracts of $100K or 
more, giving the government a right 
to examine the contractor’s cost rec¬ 
ords. 

Whether this change will help Bry¬ 
ant and other independent peripheral 
makers directly is doubtful, since 
governrrlent auditors will, in most 
cases, enter the picture after contracts 
have been signed. But the data they, 
or GAO, might unearth would almost 
certainly help Congress persuade the 
Pentagon to do more multisource buy¬ 
ing. 

Morris was considerably more san¬ 
guine about the effects of the new 
circular than Comptroller General 
Staats, who had several criticisms: 
one of these was directed at DOD’s 
criteria for differentiating competitive 
and non-competitive firm fixed price 
contract negotiations. The former are 
not covered by the new circular, 
while the latter are. Staats thought 
the criteria were vague. 

“You don’t have a chance in the 
world of getting the Defense Depart¬ 
ment to agree that (the government) 
has a right to have a breakdown on 
subcontractors’ costs,” said JEC mem¬ 
ber Martha Griffiths, who numbers 
Bryant Computer Products among her 
Michigan constituents. 

“If it is a known cost, then it 
should be supplied by the prime con¬ 
tractor to the government at the time 
the negotiation takes place, under the 
Truth in Negotiation Act,” answered 
Staats. 

Assistant CG Frank Weitzel re¬ 
ported GAO had been discussing this 
problem with DOD. The Pentagon’s 
reaction was “mixed,” he said, adding 
that military officials are worried 
about taking away the prime’s re¬ 
sponsibility for delivering a satisfac¬ 
tory end product. 

“I understand they could reduce 
the price of computers perhaps 50% if 
they would do it that way (i.e. if 
DOD would deal with adp compo¬ 
nent makers directly),” answered Mrs. 
Griffiths. ‘ - 

Subsequently she said “I’m not vot¬ 
ing for any tax increase as long as this 
(lax DOD control over profiteering) 
is going on.” That threat, if carried 
out, could cause the Administration a 
lot of trouble since the Michigan 
Congresswoman, besides being a 
member of the Joint Economic Com¬ 
mittee is also on House Ways and 
Means. White House intervention in 
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the procurement policy hassle is 
thus possible. 

Other highlights of the hearing: 

Comptroller General Staats re¬ 
vealed that GAO has reservations 
about BOB Circular A-76 in its newly- 
revised form. One alleged loophole is 
the failure “to set forth specific crite¬ 
ria for application of the policy in the 
support service contract area.” A-76 is 
designed to help agencies decide 
when work should be farmed out and 
when it should be done in-house. 

Staats added that a recent opinion 
of the Civil Service Commission’s 
general counsel, which argues that 
contracting out certain kinds of sup¬ 
port services is illegal, “will be of 
.significant value to agencies in as¬ 
certaining the propriety of technical 
support or similar contracts.” 

JEC Member Donald Rumsfeld 
criticized GAO for not identifying 
contractors X in its reports, and at¬ 
tracted some support from the rest of 
the committee. Likely result is that 
JEC will direct GAO to release the 
names of contractors involved in fu¬ 
ture reports, either when the docu¬ 
ments are released or soon afterward. 
The present policy is the result of 
pressure, mounted by Cong. Chet Hol- 
lifield’s GovOps -subcommittee two 
years ago. Rumsfeld, a member of 
that group, opposed Hollifield. 


A PROGRESS REPORT: 

FORD'S COMPUTER CENTER 

One of the largest technical computer 
complexes in the world is Ford Motor 
Company’s Technical Computer Cen¬ 
ter (Engineering R&D) in Dearborn, 
Mich., and it includes a time-sharing 
service (the oldest and largest). The 
center now has 22 major computer 
systems, made by 10 different manu¬ 
facturers, most of them on-line 
through special interfaces. Over 150 
remote terminals or computer satel¬ 
lites are able to access the system. 

The speed and power of the sys¬ 
tem, 1 rated by a survey in Automo¬ 
tive Industries (November 1966) as 
“the most ambitious and advanced 
complex to be found at the present 
time” (aside from the military), de¬ 
rive from two military command and 
control computers—Philco 212’s. The 
CPUs have ‘a'cceSsr to.coreiipie^aqfy of 
32K (48 bit) words plus use of another - 
core of the same size which may be 
used by either 212 or shared simulta-, 
neously. Input/output to the 212’s is 
by tape or disc: 16 (each system) 
90,000 ch./sec. tape drives, and a 42 
million character disc file with one 
million ch./sec. transfer rate is avail¬ 
able from either CPU. 


Interfaced on-line are two time¬ 
sharing GE 235’s with their own disc 
and tape (in this configuration they 
become 265’s); two Datanet 30’s and 
one Philco 102 communications pro¬ 
cessors; and a network of satellite 
facilities. The satellites include Tele¬ 
types (150 in the United States and 
via transatlantic cable to overseas 
Ford divisions) CalComp plottters, a 
CDC 1600 to operate with the CDC 
274 graphic display, IBM 1130’s, 360- 
/20’s, Honeywell DDP 116 for use 
with the Gerber 200 Drafting System, 
GE-115’s, and Philco 102. 

Off-line processors include two 16K 
Philco 1000’s, and there is also an off¬ 
line CalComp plotter. 

An Ambilog 200 hybrid is inter¬ 
faced on-line to the 212’s. Results of 
the data analysis from the Ambilog 
may be displayed on the CDC 274 
screen and manipulated with the light 
pen. 

All software is written internally 
and is designed to be machine inde¬ 
pendent. There-■» are nine executive 
routines, 11 major compiler lan¬ 
guages, and 10 problem-oriented lan¬ 
guages. 

TCC’s own PL/2 (Philco Lan¬ 
guage for the 2000) was derived from 
TS-MAD, jovial, and list 6. PL/2 is 
used as an implementing language to 
fortran and cobol. The PL/2 com¬ 
piler generates re-entrant programs, 
manipulates partial word variables, 
and is suitable for a number of pur¬ 
poses including writing time-sharing 
systems. It was built to implement 
the operating system, the file system, 
and compilers within the time-sharing 
system. 

The Technical Computer Center is 
the oldest (running for over two 
years) and largest (300 accounts) 
computer utility. Its clients are mostly 
internal company departments, some 
vendors, some subsidiaries, and some 
universities which work closely with 
the center. Charges to clients are 
about half the usual commercial rates 
and are for only the actual time used 
plus the on-line storage maintained. 

Scientists and engineers can con¬ 
verse with the center complex in 
natural language from their own of¬ 
fices via remote terminals operating 
over regular telephone lines by direct 
dial. Which machines are accessed by 
the user depends on the sophistica¬ 
tion of his program and the language 
designated.- Each user has*, his own? 
program stored in the disc file and 
also has access to a library of analyti¬ 
cal programs and special languages. 

The unique hardware/software in¬ 
terface through the 235’s between the 
TS system and the 212 allows the 
user to run a 212 job from any on-line 
Teletype and gives him fortran iv, 
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Complete keyboards—assembled, 
encoded, and ready to interface 
with your equipment. 

These new keyboards feature 
reliability, flexibility and custom¬ 
ized appearance that will give new 
sales appeal to your equipment. 
Exclusive new solid-state encoding 
and dry reed switch input assure 
your user the maximum in up time, 
and these features assure you the 


minimum in maintenance. 

You get a wide choice of custom- 
design opportunities to reduce your 
engineering and production costs. 
A unique new electronic interlock 
.to increase operator speed and 
efficiency over existing approaches. 
An electronic strobe to delay the 
read cycle until the output is sta- 
' bilized. Input flexibility to match 
your requirements. 

staymreKi 

FREEPORT, ILLINOIS 61032 

A DIVISION OF HONEYWELL 


MICRO SWITCH capabilities 
provide efficient factory assembly 
techniques to give you a custom¬ 
ized keyboard at a price competi¬ 
tive with fixed format keyboards. 

When you think of keyboards, 
think of MICRO SWITCH. Our 
Field Engineers can be a valuable 
asset to your design team. Call a 
Branch Office today. Or write for 
complete information. 


HONEYWELL INTERNATIONAL • Sales and service offices in all principal cities of the world. Manufacturing in United States, United Kingdom, Canada, Netherlands, Germany, France, Japan. 


















news briefs 

APT (Version 8), simscript, sams, 
mad, and other center resources. 

For over a year the center has had 
computer-assisted instruction for new 
users. This is the tutor system, writ¬ 
ten in basic, which has an initial pack¬ 
age of 30 programs (chapters) de¬ 
signed to teach the neophyte user 
how to use the Ford time-sharing 
system, the basic programming lan¬ 
guage and fundamental program¬ 
ming technique. 

tutor (a Ford staff-written and 
copyrighted program that has been 
released to GE) has proven to be an 
excellent tool for instructing remote 
users and allows them to begin work¬ 
ing on their programs after several 
hours of instruction, tutor supple¬ 
ments formal classroom instruction 
and live teachers; it allows each user 
to proceed from his own office, at his 
convenience, at his own speed, in his 
chapter of the program. The pro¬ 
grams are available in French, Ger¬ 
man, Spanish, Hungarian, Portuguese, 
and Italian. About 100 people a 
month are being trained by tutor 
using the current sequence. Users in¬ 
clude scientists, engineers, account¬ 
ants, clerks, technicians, and salesmen 
(in the dealer program). This ap¬ 
proach has added 7000 on-line pro¬ 
grams to the library, many of which 
have been developed over the past 
year by computer newcomers and 
which otherwise might not have been 
available. 

The Technical Computer Services 
Department has recently released on¬ 
line tutorial packages for time-sharing 
algol and ts-fortran. Under devel¬ 
opment are fortran iv, APT and sim¬ 
script. 

At the present rate of growth of the 
center’s work, the configuration will 
reach saturation by the end of 1968. 
They are exploring what additions 
could be made for expansion—with 
speculations about the Burroughs 
8500 (yet to be proven in an installa¬ 
tion) and the new CDC 7600. There 
are no more Philco 212 computers 
available, but a good deal of consid¬ 
eration is being given to a possible 
upgraded 212, the Philco 214, which 
will be an LSI machine having four 
to eight times 212 speeds. 

PANEL CONSIDERS COMPUTER 
USE IN LAW ENFORCEMENT 

A panel of representatives from in¬ 
dustry, law enforcement agencies, 
and planning consultants convened at 
the fjcc to talk about the present 
and future use of computer/commu¬ 
nications techniques as an aid to law 
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enforcement. They found, in general, 
that these new methods show consid¬ 
erable promise but some substantial 
changes in organization, approach, 
and attitude are required—the nature 
of the changes depending on the 
point of view of each speaker and the 
group he represented. 

There was one point of general 
agreement, mentioned by several 
panelists: law enforcement must be 
considered as only one link in the 
continuous chain of crime prevention, 
crime deterrence, criminal apprehen¬ 
sion, complaints and charges, trial, 
sentencing, punishment and rehabili¬ 
tation, parole, and later consequences 
for the criminal, his victim, and soci¬ 
ety. 

Edward Davis, director of planning 
and control for the Los Angeles Police 
Dept., said that there are only about 
a half dozen areas in police opera¬ 
tions where improvements could be 
made and the outlook for most of 
these is bleak. Reverence for the law 
should be increased, but instead it’s 
declining. Police authority could be 
expanded, but it’s actually shrinking. 
There should be more police, but Los 
Angeles can’t afford them because the 
city is already spending $100 million 
a year on the department. There 
should be better police, but it’s hard 
to fill the vacancies at the present 
level of standards. Modern technology 
should be adopted; this seems to be 
the best hope at present. 

Some of the goals that Davis thinks 
are most likely to be reached with the 
full application of computer/commu¬ 
nications techniques: accumulating 
enough information on “events”— 
crime and disorder—to allow analysis 
and prediction; improving identifica¬ 
tion techniques, both in quality and 
in shortening the time lapse between 
inquiry and response. The lapd will 
make a start on these applications 
about next March, with a small data 
bank covering only part of their oper¬ 
ating area. The department will also 
be soliciting proposals for a com¬ 
mand/control system early next year. 
He is hoping for eventual establish¬ 
ment of some sort of regional centers, 
by state and groups of states, as the 
only effective way to identify a sus¬ 
pect found in one part of, the country 
who may have committed a crime, in 
another part. 

Davis commented on the abun¬ 
dance of computer salesmen visiting 
him and the difficulty of choosing 
among their various schemes and 
equipment. He is setting up a tech¬ 
nical group in the department to help 
separate the sales pitches from the 
constructive advice. 

Edward Comber, head of the Cali¬ 
fornia Criminal Justice Information 


System Design Project, added 
his complaint about salesmen and 
mentioned the value of technical con¬ 
sultants. He summarized the big 
problem of law enforcement: no one 
really knows what’s happening, be¬ 
cause very few crimes are even re¬ 
ported—perhaps one in ten. Of those 
reported, only a portion lead to ar¬ 
rests, maybe 20% of car thefts, up to 
80% for violence against people; only 
half of those arrested have charges 
filed against them; and only 6% of 
those charged in California last year 
were eventually sentenced. 

The first spokesman for industry 
was Stan Rothman, from TRW Sys¬ 
tems, and he had some counterargu¬ 
ments to offer—pertinent to the 
greedy-salesman concept. He said 
that the law enforcement authorities 
had failed to define their require¬ 
ments well enough for industry to 
judge the nature and extent of the 
market. Therefore, the manufacturers 
can’t tell whether or not it is worth 
their while to develop special equip¬ 
ment and techniques. One step that 
yvould improve this situation, he said, 
is for law agencies to invite industry 
participation in planning committees 
at an early stage. 

Rothman also explained pointedly 
that most agency studies seem de¬ 
signed to try and find out how to 
improve enforcement without making 
any substantial changes in how it’s 
now being done. For example, while 
the scarcest resource is policemen 
(people account for about 85% of a 
police department budget), a great 
many of them are used to control 
traffic rather than to catch robbers— 
yet traffic, control is a prime applica¬ 
tion for machinery. (Two or three 
weeks after the fjcc, the L.A. Police 
Dept, announced that 25 or 30 civil¬ 
ians had been hired for traffic direc¬ 
tion duties.) 

Another obstacle Rothman noted is 
that state and local governments have 
complex and restrictive contract re¬ 
quirements and, even worse, item 
vetoes that can ruin a comprehensive 
system by strangling one essential 
portion. 

In summary, he urged: better def¬ 
inition of requirements for industry 
guidance; setting up regional centers, 
preferably at universities, to analyze 
the whole problem in an area; survey¬ 
ing and initiating change of restric¬ 
tive contract procedures; and nation¬ 
wide standardization of law enforce¬ 
ment equipment needs. 

R. P. Lynch, from the U.S. Dept, 
of Justice, regretted the small amount 
of money being spent on law enforce¬ 
ment—a fraction of the sum going for 
booze and tobacco. He also reported 
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Air. 

Air instead of electricity. Plastic 
tubes instead of wiring. 

These are the components of fluidics, 
a new kind of circuitry that employs a 
stream of air (or other gas or liquid) 
rather than electrical current to operate - 
a machine. 

Univac pioneering resulted in the 
world’s first all-fluidic computer in 1964. 

Now it’s three years later, and 
research is still in its beginning stages, 
because there’s so much left to explore. 

Particularly in the areas of relia¬ 
bility and endurance of conventional 
computer input and output devices, 


because they have moving parts which 
can wear out and malfunction. > 

The beauty of fluidic devices is 
that they have almost nothing in the 
way of moving parts. 

No parts to get stuck or slowed by 
extremes of temperature, vibration or 
radiation. 

This makes them ideal for nuclear re¬ 
actor controls and for space exploration. 

At this very moment UNIVAC 
is completing work on an experimental 
model for the U. S. Army’s Electronics 
Command, Fort Monmouth, New Jersey. 

It’s a Univac® all-fluidic peripheral 
device for processing unit records. 


With conventional equipment, 
cards get damaged through mechanical 
handling. Univac fluidic systems 
give cards nothing more to contend 
with than air. 

We’re exploring many other 
advanced ideas in Univac research 
and development laboratories: new 
thin film memories, plasma displays, 
photochromic storage, to name a few. 
No one knows where it will all end. But, 
as with many other advanced projects, 
we do know where a lot of it began. 

UNIVAC 

Univac is saving a lot of people a lot of time. 

^•SPER^Y RAISD 
CIRCLE 42 ON READER CARD 


The idea behind the most advanced 
computer research goes something like this. 

The simple thing that makes a flute play is what makes experimental computers work. 








news briefs 

on the progress of the Safe Streets 
and Crime Control Bill, which has 
gone to Congress but has not yet 
passed and is undergoing various 
changes. Title 3 of this bill calls for 
setting up a national institute to deal 
with these problems. 

Dr. Alfred Blumstein, from the In¬ 
stitute for Defense Analysis and also 
a member of the National Crime 
Commission, said that criminal justice 
is a century behind in technology. 
Police departments should have in¬ 
quiry systems to track down people 
and things, comprehensive collections 
of criminal histories, and management 
information systems. Use of good edp 
systems, he said, would allow the 
police to relate their activities to the 
outside world—thus helping to re¬ 
solve the major problem presented by 
the early speakers of considering 
criminal apprehension and justice as 
a whole. 


GE OFFERS FULL 
DATA SET LINE 

General Electric has announced a 
series of data sets handling transmis¬ 
sion speeds ranging from 300 to 
230,400 bps—a move intended to 
establish the firm as the second prin¬ 
cipal supplier of a full range of data 
transmission interfaces. The new Digi- 
Net series, broken down into the 100, 
200, 400, and 500 series, consists of 
19 different data sets, digital subsets 
and modems—compatible with West¬ 
ern Electric counterparts where stan¬ 
dards exist. Western Electric has 
kbout 40 data sets in the same gen¬ 
eral purpose categories. 

The data set market is estimated to 
be between $20-50 million annually, 
and expected to grow 10-fold over the 
next five years, according to Glenn R. 
Petersen, marketing manager for the 
Communications Products Div. GE, 
no newcomer to the communications 
equipment field, has more than 700 
franchised service offices which will 
also handle the DigiNet maintenance. 
The firm feels that its largest market, 
other than the government, is the 
2,200 independent telephone compa¬ 
nies. Dr. Louis Rader, vp and general 
manager of the Industrial Process 
Control Div., told the press that while 
the Bell System owns 85% of the 
phones and serves 70% of the popula¬ 
tion, its franchises cover only 15% of 
the geographic area. The rest of the 
area, split among 2,200 independents, 
is, of course, predominantly rural. But 
these companies are now in the initial 
phases of great growth in size and 
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service because of the rural communi¬ 
cation modernization made more 
possible by remote access develop¬ 
ment, and because of the trend to¬ 
ward suburbanization. 

From 1962-67, said Rader, the in¬ 
dependents increased their annual in¬ 
vestments for plant additions by 
100%, compared to Bell’s 50%. And 
Rural Telephone Assn, members are 
expected to require $3 billion of new 
capital in the next 15 years, twice 
that of the last 15. Thus, observers 
note that while the independent has 
not been an extremely significant 
market for such data set markers as 
Western Electric in the past, the 
expected growth of these firms will 
bring GE, Western Electric and 
others into head-on competition for 
their business. 

Other markets GE will attack in¬ 
clude large dp users with leased lines 
or their own communications systems, 
and terminal equipment manufac¬ 
turers (the modems can be rack¬ 
mounted ). 

Details on the equipment are as 
follows. The 100 series handles slow- 
speed terminals—teleprinters, paper 
tape and punched card units—with a 
100-300 bps rate. It consists of the 
wire-line-connected TDM 110 (for 
dedicated lines) which is compatible 
with the Western Electric 103F, and 
the TDM 111 (for switched net¬ 
work), which is compatible with the 
103A. Acoustically coupled data sets, 
TDM 114 and 115, are compatible 
with the entire WE 103 series; these 
units can’t be put on dial-up lines 
now, however, because of common 
carrier restrictions on foreign attach¬ 
ments. FCC’s Common Carrier Bu¬ 
reau has recommended this ban be 
lifted and a decision is pending. 

The DigiNet 200 series operates in 
voice-grkde channels at 1200-2400 
bps and is suited for requirements of 
tape readers, video displays, and 
such. In this group are the: TDM- 
210, handling asynchronous serial 
data at up to 1800 bps over two- or 
four-wire private lines and compatible 
with the WE 202DI; the TDM 211, 
compatible with the 202C, handling 
1200 bps over a switched network; 
the TDM 220, which handles syn¬ 
chronous or asynchronous serial data 
at up to 2400 bps. Data sets in the 
latter category are generally not com¬ 
patible with other manufacturers’ 
equipment because no standards have 
been set. 

The DigiNet 400 and 500 series 
are designed for wideband, high 
speed applications, such as computer- 
controlled numerical control and 
computer-computer linkage. They use 
12-60 voice channels. The 400 series, 
consisting of seven systems, can han¬ 


dle up to 50 kilobits/second (KB/S). 
The 401 is a synchronous baseband 
digital subset (no modem) handling 
50 KB/S, and the 402 is the same 
unit handling the internationally 
standard 40.8 KB/S. The 403 is an 
asynchronous baseband repeater. The 
420 modem (no digital subset) has a 
standard EIA 19-inch rack mount, 
and the 421 modem is in the new, 
more compact, shallow depth rack. 
The 422 is a full data set operating 
synchronously at' 50 KB/S, while the 
423 operates at the standard 40.8 
KB/S. 

The 500 series, consisting of five 
systems, handles 230.4 KB/S, the 
international standard, although it 
could be made to operate at 250 
KB/S. No market exists for the 250 
KB/S speed yet. The systems in this 
series, the 501, 503^ 520, 521, 522, 
all correspond in type of unit to those 
in the 400 series (401, 403, etc.) but 
operate at the higher speed. 

All the units are solid-state with 
discrete components, and have a pro¬ 
jected mtbf of 58,000 hours, or 6% 
years at 24 hours/day. Production of 
the 100 and 200 series is underway, 
while high-speed units will go into 
manufacture in ’68. Prices range from 
$500-6,000. No leases initially. 

CIRCLE 124 ON READER CARD 


PUBLIC UTILITIES & DP 
WAS SEMINAR SUBJECT 

Nearly 400 executives of public utili¬ 
ties attended the recent American 
Gas Assn, and Edison Electric Insti¬ 
tute’s 15th annual electronics seminar 
in Phoenix last month. While the 
somewhat vague theme, “EDP: Po¬ 
tential for Management,” did not hint 
at the problems to be discussed, the 
attendees, troubled by common dilem¬ 
mas such as a lack of data bases, 
and decentralization of computing 
efforts, struggled for solutions in 
workshop and panel sessions. (Typi¬ 
cal of the shotgun development of 
many large installations is the Los 
Angeles Gas Co., which leases a 
360/20 for cost accounting; uses a 
terminal to University Computing’s 
1107 for engineering applications, 
and has purchased an IBM 1800 for 
data logging and alarm.) 

An implemented system, much ad¬ 
mired at the conference, is the one at 
Houston Lighting & Power Co. With 
a data base on disc files, Houston 
L&P has a centralized system that 
includes an IBM 360/50, two mod 
30’s, two 40’s, and on-line CRT’s. 

With these goals of centralization 
and a common data base, hardware 
discussions at the seminar naturally 
focussed on communication systems 
for interdepartmental use, and on 
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Put some sparkle into your copies. 
Tell your forms printer you want 
Port Huron Carbon Paper in all 
your carbon interleaved forms. 


Port Huron One-Time Carbon- 

designed particularly for snap-outs 
—continuous forms—machine or 
hand written. 


Port Huron Car/Bond Paper— 

ideal for up to fifteen clear copies 
from one EDP print out. 


Port Huron Opti/Scan Carbon— 

formulated for optical scanning 
systems programmed to read the 
document carbon copy. 


Ask your supplier for information 
or write direct for samples to run on 
your equipment. 



PORT HURON PAPER COMPANY 

Port Huron, Michigan 48060 _ 
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ways to build massive files. 

Four vendors occupied suites; 
while IBM showed films, GE, Honey¬ 
well and RCA demonstrated termi¬ 
nals on line to time sharing centers. 


ACM HOLDS SEMINARS, 
LEADERSHIP WORKSHOPS 

Under Jim Adams, director of educa¬ 
tion, the ACM (Assn, for Computing 
Machinery) has held numerous pro¬ 
fessional development seminars across 
the country. These range from half¬ 
day to two-day programs of tutorial 
and state-of-the art presentations de¬ 
signed to keep professionals up to 
date. 

Meanwhile, ACM chapters of the 
greater New York region have been 
holding leadership workshops. At 
their latest one, 68 officials of 23 
chapters (including student and pros¬ 
pective chapters) showed up on a 
Saturday, perhaps because the Vassar 
College student chapter hosted it. In 
addition to discussing the chapters’ 
professional development programs, 
they formed three regional councils— 
for chapter chairmen, headed by Sam 
Matsa; for student chapters, under 
Mrs. Fran Zederbaum; and for faculty 
advisors, headed by Dr. Winifred 
Asprey. 


IFIP FORMS ADMINISTRATIVE 
DATA PROCESSING GROUP 

At the 12th general assembly in 
Mexico City of the International Fed¬ 
eration for Information Processing, 
approval was given for organizing the 
society’s first special-interest- group— 
the ifip Administrative Data Process¬ 
ing Group (I AG). 

Other noteworthy business was the 
acceptance of applications from 
Cuba and Yugoslavia, thus increas¬ 
ing the membership of ifip to 28 
nations. An application from Chile 
was received too late to be given 
consideration. 

A. A. Dorodnitzin (ussr) was 
elected president, and the Assembly 
also approved Ljublajna, Yugoslavia, 
as the site for ifip Congress 71. 

The General Assembly members 
were welcomed to the meeting by the 
Mexican government; Lie. Augustin 
Salvat, minister of tourism for Mexi¬ 
co, was the guest speaker at the 
closing day banquet. Host society was 
the Mexican Assn, for Computing and 
Information Processing (amecopi). 

S. D. Duyverman, Netherlands 
Automatic Information Processing 
Centre, Amsterdam, Holland, is 


One company 
makes a 
blower 
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does do more, 
in less space, 
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too! 
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KEYED 

TO 

CONTROL 

INVENTORY 

COSTS 


In today's marketplace, consumers 
demand variety. Most merchandise 
has to be available in many colors. 
Many styles. And with many fea¬ 
tures. And so it goes throughput all 
industries . . . with spiraling inven¬ 
tory costs causing serious problems. 

Yet, many companies have cut in¬ 
ventory costs while keeping a larger 
selection of stock on hand! They did 
it through data systems that include 
Teletype data communications 
equipment. 

This is how it works Teletype equip¬ 
ment is used to send and receive 
inventory data among warehouses, 
distribution outlets, and a computer 
center. The computer analyzes the 
inventory at each location and con¬ 
siders past stock requirements as 
well as seasonal demands and, where 
applicable, possible obsolescence. It 
determines the stock needs and ma¬ 
terial requirements of each ware- 


Telespeed 750 High-Speed Tape-To-Tape 
equipment can send and receive entire 
inventory records in minutes. 







house and distribution outlet. Then, 
Teletype equipment transmits stock 
replenishment orders quickly and 
accurately. As a result, management 
keeps inventories current and costs 
at a minimum. 

Examples of how Teletype equip¬ 
ment can be used in your inventory 
operations are described below. 

Aids decision-making capabilities A 

major producer of heating units re¬ 
placed its traditional order handling 
and inventory replenishment method 
with a communications network 
that ties distribution outlets to its 
computer center via Teletype Model 
35 ASR (automatic send-receive) 
sets. The data system has substan¬ 
tially reduced inventory levels, gen¬ 
eral administrative and paperwork 
costs, as well as cut four days off the 
entire order processing cycle. 

Though inventory cost reductions 
have been significant, the firm's 
marketing vice president points out 
that the system also supplies man¬ 
agement with more comprehensive 
and current reports than previously 
possible. This has improved their 
decision-making capabilities while 
permitting greater flexibility in deal¬ 
ing with customer demands. 

Cuts inventory needs 45 percent The 

Wisconsin division of a leading food 
store chain once depended on an 
inventory system in which store 
managers entered stock needs in 
order books. These notations were 
translated to mark sense cards, and 
then converted to punched cards 
for input to a computer. The print¬ 
out was used to fill and ship each 
store's order. The entire routine 
took three to four days. 

To expedite the procedure, Teletype 
Model 33 ASR sets were installed in 
each store. Inventory tapes are now 
prepared on these sets and trans¬ 
mitted immediately to the com¬ 
pany's computer center for further 
processing. Within 24 hours each 
store's inventory needs are filled. 
Also, backroom stock needs have 
been reduced by 45 percent. Con¬ 
sequently, the company plans to cut 
down this nonproducing storage 
space in future stores or utilize it 
for additional "front-line" display. 

Eases costs of growing pains One of 
the midwest's largest distributors of 
ball and roller bearings faced a major 
problem resulting from a tremen¬ 
dous growth in business. The com¬ 
pany's manual order processing and 
inventory procedure was taxed to 
the breaking point. Inventories sky¬ 
rocketed in an attempt to keep 
enough stock on hand to assure 
prompt customer service. 


To ease the problem, each of the 
company's branch offices was 
equipped with Teletype Model 35 
ASR sets. Now orders are prepared 
'on punched paper tape for immedi¬ 
ate transmission to company head¬ 
quarters. Here they are received in 
both paper tape and page copy 
form. The tape is converted to 
punched cards for order processing, 
and the page copy is used for in¬ 
ventory control. The new system has 
cut costs and assured management 
of control over the entire operation. 



There are additional capabilities of 
Teletype equipment for improving 
all phases of management's business 
information needs. For instance, 
Telespeed 750 high-speed tape-to- 
tape equipment can send or receive 
an entire inventory of 7,000 items in 
minutes using only V 3 of a tape reel. 
More facts on these capabilities are 
explained in our new brochure, 
"HOW TELETYPE EQUIPMENT MOVES 
DATA FOR YOUR BUSINESS OR INDUS¬ 
TRY." For your copy, contact: 
Teletype Corporation, Dept. 81A, 
5555 Touhy Avenue, Skokie, Illinois 
60076. 


This Teletype Model 35 ASR (Automatic 
Send-Receive) Set can edit order process¬ 
ing data, sending to each department only 
the data required to complete the order. 



machines that make data move 
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chairman of the ad hoc board of 
directors. Robert C. Cheek, Westing- 
house Tele-Computer Center, Pitts¬ 
burgh, Pa., has been appointed chair¬ 
man of the U.S. Committee for AIG 
by afips, 

The primary purpose of the group 
is to promote international exchange 
of information about data processing 
as applied to public and business 
administration. To this end, the IAG 
is putting out a bi-monthly bulletin 
with news of international activities, 
including reports on special projects 
of the group itself. It is also publish¬ 
ing a monthly journal of abstracts in 
English, French, and German of 
books and periodical articles in the 
group’s area of interest. In addition, 
special technical reports are being 
produced and a quarterly technical 
journal is planned that will provide 
wide distribution of papers in English 
that were previously published in 
other languages. 

Subscriptions to these publications 
are included in the IAG membership 
fee, which is $100 annually. 

The two other main activities of 
the group are the study of systems, 
programs, standards, and procedures 


pertinent to adminstrative data pro¬ 
cessing and the training of teachers 
and students in this area, in conjunc¬ 
tion with the ifip Technical Commit¬ 
tee for Education. These goals will be 
pursued by sponsoring surveys, sym¬ 
posia, and an international six-month 
seminar. 

Participation in the IAG is open to 
individuals or organizations. Each of 
these in a given country will be 
known as a “partner,” and they will 
comprise a national group or “mem¬ 
ber.” Each member will select a dele¬ 
gate to attend a general conference 
meeting once a year, where a board 
of directors of not more than 11 will 
be elected. 

So far, some 150 organizations 
have signed up—most of them in 
Western Europe. Early joiners in the 
U.S. are the Veterans Administration, 
the Westinghouse Tele-Computer 
Center (U.S. chairman Cheek’s orga¬ 
nization) , the National Bureau of 
Standards computer center, Auer¬ 
bach, and McKinsey & Co. 


REINS ON COMPUTER-CATIONS 
DISCUSSED AT FJCC SESSION 

The computer industry seems to have 
conceded that the FCC has the au¬ 
thority to decide if computer/com¬ 


munications services should be regu¬ 
lated—by the FCC, complained a 
ucla law student at an fjcc panel 
session. Sharon Green took the floor 
several times at the “Information Ser¬ 
vice and Computer Utilities” session 
to pummel the industry for its lethar¬ 
gy in representing itself in government 
policy and legislation matters. She 
warned the group to remember the 
simple fact that the FCC is communi¬ 
cation-oriented, has long worked with 
firms in this area, and does not know 
the computer field. Should there not 
be another agency formed to handle 
this problem? she asked. (Note: the 
FCC, in its inquiry announcement, 
said it would discuss whether it or 
another agency should handle regula¬ 
tion in the computer field if it should 
come about.) 

In explaining why the FCC author¬ 
ity should be the first consideration in 
the inquiry, Miss Green pointed to 
the catv issue, in which the FCC 
moved to regulate catv systems. 
Now, after that long process, there 
are several cases before federal courts 
which challenge FCC’s jurisdiction 
over catv’s. A researcher in copyright 
law and technology, Miss Green also 
complained that the computer indus¬ 
try did not see fit to represent itself in 
the copyright bill hearings and left it 
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MAG N ETOSTRICTIVE 
DELAY LINES 

Deitime, with over a decade of experience in precision 
magnetostrictive delay line technology, offers models to fill 
virtually every delay requirement. Complete input-output circuit 
modules for carrier and RZ or NRZ digital systems... torsional, 
longitudinal, tapped and adjustable models as well as high 
vibration and shock withstanding delay lines for airborne 
applications are included in the standard line. 

If your application requires a signal delay or extremely 
economical delay line memory element, contact us, our application 
engineers are at your service... or write for our complete 
technical catalog. 
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most 

versatile 

electronic 

calculator 


WANG 300 Series has models to fit every need. 


■ Basic arithmetic 
functions instantly, 
by single keystrokes 

■ Additional functions 
for higher level work 

■ Special trig functions 

■ Random data entry 
and retrieval 
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■ Dual arithmetic registers for independent subtotals 

■ Plug-in card programmer and item counter available 

■ Expandable to computer system that will branch;loop, 
do sub-routines, make decisions, manipulate arrays. 

There is nothing comparable anywhere. Write or call: 


■©WANG 

LABORATORIES,INC. 


Dept. 1-G, 836 North St., 
Tewksbury, Mass. 01876 
Tel.: (617) 851-7311 


In Major Cities, Tel: (317) 631-0909 (505) 255-9042 (702) 322-4692 

(201) 241-0250 (216) 333-6611 (319) 365-2966 (512) 454-4324 (702) 735-5802 

(203) 666-9433 (301) 588-3711 (402) 341-6463 (513) 531-2729 (713) 668-0275 

(205) 245-6057 (301) 821-8212 (404) 457-6441 (514) 482-0737 (716) 381-5440 

(206) 245-6057 (303) 364-7361 (405) 842-7882 (518) 463-8877 (717) 397-3212 

(212) 255-9042 (305) 841-3691 (412) 366-1906 (601) 234-7631 (816) 421-0890 

(213) 278-3232 (312) 456-1542 (415) 454-4140 (612) 881-5324 (817) 834-1433 

(214) 361-4351 (313) 278-4744 (416) 364-0327 (614) 488-9753 (916) 489-7326 

(215) 839-3345 (314) 727-0256 (504) 729-6858 (617) 851-7311 (919) 288-1695 
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to the presidential science advisor to 
recommend reopening of the hearings 
to discuss the question on computer 
input, storage, and output of copy¬ 
righted material. This kind of wait- 
and-see attitude could have serious 
detrimental effects on the industry, 
she implied. The audience met these 
comments with gusty applause, while 
the panel sat grinning, unable to 
rebut them. 

Members of the panel, most of 
whom have appeared many times, 
many places on the same topic, out¬ 
lined some of the policy questions 
and communications equipment prob¬ 
lems. Manley Irwin, FCC consultant, 
noted the difficult tasks of defining: 
what is data processing and commu¬ 
nications when the two operations are 
combined, what portions of these 
tasks should be considered under reg¬ 
ulation (when is dp incidental to 
communications and vice versa), how 
to assign costs to such a facility and 
thus determine pricing, and how to 
cope with regulated and non-regu- 
lated firms producing the same prod¬ 
uct, such as I/O terminals. 

Walter Simonson, CEIR, felt that 
the government should minimize 
regulation although some is necessary, 
rule out some restrictions now im¬ 
posed by common carriers, and sup¬ 
port competition in computer ser¬ 
vices. The common carrier should be 
required to provide service to all 
comers, including competitors (such 
as equipment manufacturers), and 
the burden of proof not to provide 
service should rest with the carrier. 
Today, the applicant who is refused 
service must go to the expense of 
proving why he should receive it. 
Simonson also noted that allowing 
foreign attachments on dial-up lines, 
recommended by the Common Car¬ 
rier Bureau, is good for competition, 
and will not make a major dent in 
Bell’s income. First, many customers 
aren’t likely to abandon Bell equip¬ 
ment, and second, the income from 
this equipment to the firm is not 
significant overall. Another service 
that should not be regulated, he felt, 
is message switching (ITT has filed 
such a tariff, RCA has opposed it). 

William Quirk of AT&T rose to 
“accentuate the positive.” The main 
problem in serving computer users is 
to anticipate their needs. Forty 
modems are offered by the firm and 
40 more are in the works. Shortly, a 
203 data set for 3600 bps transmis¬ 
sion will be out, as well as a 7200 bps 
private line voice grade set. But, he 
noted, equipment must be carefully 
phased in to keep costs down and 
avoid unnecessary duplication. 
(Panelist William Dobbs argued the 
industry can’t wait for this phase-in.) 


AT&T is also gradually lowering long¬ 
distance rates, said Quirk. The notion 
of a digital network set up by a new 
common carrier, favored by many 
computerites, is ridiculous, he says. It 
would require a network the size of 
the present phone system. 

Quirk also mentioned a significant 
departure in the company’s policy— 
the phone companies will be buying 
computer equipment directly from the 
manufacturer, rather than through 
Western Electric. Dasa’s Magicall 
system is being bought this way as 
well. 

Jim Babcock, time-sharing entre¬ 
preneur and AT&T’s favorite baiter, 
emphasized that the problem is not 
long-distance rates, but the high 40- 
50 mile transmission costs. Another 
snafu is interfacing; in his IBM instal¬ 
lation, finding that the IBM multi¬ 
plexer does not recognize dial-up 
lines, Babcock asked AT&T to devel¬ 
op a dataphone and was turned 
down. He ended up building his own 
interface. Babcock also complained 
that the standard teletype can’t be 
attached to a computer, but was told 
during this session that it could be. It 
seems that the information had not 
filtered down from the parent com¬ 
pany to the local phone company to 
the user—the traditional communica¬ 
tions problem. 


BRADBURY DISCUSSES 
“UNTHINKING MEN“ AT FJCC 

In a brief but memorable address 
before the fjcc luncheon, writer Ray 
Bradbury declared that the computer 
age is esthetically bankrupt and 
called upon members of the affluent 
computer industry to encourage 
greater involvement of artists and 
writers. Bradbury spoke for about 40 
minutes on “Unthinking Man and His 
Thinking Machines,” interlacing 
pointed criticism with ample wit and 
poetic insight to draw resounding 
applause from the capacity crowd at 
the Disneyland Hotel. 

He said that the computer elite are 
today’s Renaissance Princes, techno¬ 
cratic heirs apparent who should be 
commissioning great works of art as 
metaphors of identity. “Artists need 
your support,” he told conference at¬ 
tendees. “And you need writers, 
sculptors, and painters to tell you 
who you are.” 

“Remembering our root system is 
not easy,” said Bradbury. “It’s diffi¬ 
cult for all of us to remember that 
history really happened, that Caesar 
and Hitler did what they did and are 
not just creations of historians.” 

It’s now possible for the first time, 
he said, to have a museum of history, 
using robots programmed to re-enact 
historical roles. It’s now possible to 
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walk around an idea, to see a thought 
in three dimensions, moving and in¬ 
teracting with us. 

“You are the machine makers. You 
can make machines all that man is 
not.’* 

Bradbury’s critique was well leav¬ 
ened with self-effacing humor and 
anecdotes from his own life and work. 
Few of his many fans in the audience 
would have questioned his credentials 
as space-age writer in residence. But 
it was Bradbury himself who re¬ 
minded them that he could neither 
drive a car nor fly a plane. 

Bradbury says that he has always 
lived at the height of emotion, “seized 
the smallest fact that excited me.” 

Like Melville, Bradbury is fasci¬ 
nated by the symbolic forces in con¬ 
flict throughout the novel Moby Dick, 
which he wrote for the screen in the 
late Fifties. The shape of the destruc¬ 
tive white whale, he said, is the same 
shape as Capt. Nemo’s idealized sub¬ 
marine and the rocket which will take 
us to the moon. Contrasting the anar¬ 
chy in the universe represented by 
Moby Dick, he feels the latter two 
examples assert the triumph of human 
rationality over physical energies. 

After observing the machine ad¬ 


vances of third generation technology, 
Bradbury was asked: “Aren’t they 
great? Aren’t they wonderful?” 

“No,” replied the author. “It is you 
who are great. You are wonderful.” 

Underlying all that Bradbury said 
was the firm conviction that thinking 
machines cannot realize the goals of 
cybernation devoid of human values. 
Boiled down to essentials, what Brad¬ 
bury seemed to be saying at the 
luncheon conference is simply this: 
the same esthetic ideals which give 
meaning to history are also necessary 
to circuit designers, programmers and 
systems analysts. 


NEW FORTRAN BULLETIN 
STARTED BY SIGPLAN 

A new publication, the Fortran Infor¬ 
mation Bulletin, will be published by 
ACM’s Special Interest Group on 
Programming Languages (sigplan), 
and, according to chairman Chris 
Shaw of SDC will be distributed as 
an occasional supplement to sigplan 
Notices, the group’s monthly newslet¬ 
ter. (An informal publication, Notices 
contains an index to current articles 
on programming languages, and pro¬ 
vides a casual forum for the exchange 
of ideas.) 

Editor of the Fortran Information 


Bulletin will be Professor Hellmut 
Golde of the Dept, of Electrical 
Engineering, Univ. of Washington, 
Seattle. Professor Golde, author of a 
textbook on fortran, has requested 
contributions for the Bulletin on ap¬ 
plications, details of all fortran im¬ 
plementations, suggestions for lan¬ 
guage improvements, information on 
compilers and problems in program¬ 
ming. Similar bulletins on algol, 
PL/I, snobol, neliac, jovial and 
Decision Tables are currently distrib¬ 
uted to sigplan members. 

Membership is open to ACM mem¬ 
bers at $6 a year, and non-members 
for $7 a year. Applications may be 
obtained from ACM, 211 E. 43rd St., 
New York, N.Y. 10017. 


• A Milgo DPS-6 digital plotting 
system has been installed by Waddell 
and Reed Inc., a Kansas City, Mo., 
mutual fund investment firm. Used 
with two 360 computers, they’re 
producing graphs of comparative fi¬ 
nancial data on more than 600 com¬ 
panies, plus information on a number 
of basic industries. The graphs show 
stock trends and performance by 
company and by industry, along with 
relative earnings and price-earnings 
ratios. 
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• Schedule in 6, 10, 15 & 30 min. cycles, 
for daily, weekly or monthly periods. 

• Know in advance when slack periods or 
heavy work loads are coming. 

• Make changes & additions immediately. 

• Every hour saved saves you $20-$40-$60. 

Write for FREE 28 Pg. Illustrated Catalog— DAI 


Methods Research Corp. 

70 Willow Ave., Staten Island, N. Y. 10305 
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Sell with service 
Deliver with service 
Install with service 
Maintain with service 


WARRANTY OR FOLLOW-UP SERVICE BY RCA! 

Contractual plans—coast-to-coast—for the 
account of the manufacturer or the large 
user. Emergency or per-call service, too! 


Write or phone for details: 



RCA SERVICE COMPANY 

A Division of Radio Corporation of America 
Technical Products Service 
Bldg. CHIC-225, Camden, N. J. 08101 
Phone (609) 963-8000, Ext. PH-311 


88 


CIRCLE 50 ON READER CARD 























£ California has established a group 
to “control and coordinate the state’s 
massive and extensive automatic data 
processing operations.” And then, in¬ 
stead of getting it to report to the 
governor, they stuck it under the 
Business and Transportation Agency. 
The new Office of Management Ser¬ 
vices is headed by Charles P. Smith, 
formerly with System Development 
Corp., Santa Monica. A political ap¬ 
pointee, Smith will be backed up by 
long-time civil servant Perry Stauffer, 
who had been director of automation 
for the Dept, of Motor Vehicles since 
’64. The state’s annual expenditures 
for data processing—hardware, sites 
and personnel, the whole bit—is re¬ 
portedly $45 million. 

# Two scientists at Caltech’s Jet Pro¬ 
pulsion Lab have succeeded in re¬ 
cording bits with a diameter of less 
than one micron, which reportedly 
can lead to a storage density of 10 
million bits per square inch. A micron 
is 40 millionths of an inch. The 
writing is done with a pulsed ruby 
laser whose beam is focussed on a 
magnetic film through a microscope. 
The film, only 700 angstroms thick— 
and 3/100,000ths of an inch—is pro¬ 
duced under vacuum, with manga¬ 
nese and bismuth evaporated in that 
order onto a mica base. The thin films 
are called managanese bismuthide. 
The developers, Drs. Dimiter I. 
Tchemev and George V. Lewicki, are 
working under a nasa contract that 
provides $175K a year. 

# University Computing Co. held 
dedication ceremonies in December 
for its new World Headquarters, 
Building in Dallas. The eight-story, 
$2 million center will serve as the ad¬ 
ministrative center for all the varied 
UCC activities and will house a Uni- 
vac 1108 for the computer center plus 
a Honeywell 200 and 120 for the 
Data-Link center. The company ex¬ 
pects to invest $100 million in the 
next three years for development of 
its international computer utility 
network. 

# Bell Laboratories has announced 
development of a new alloy for perma¬ 
nent magnets that can be made into 
complex shapes, fine wire, or tape 
and used in computer memories. The 
alloy is made up of 82% cobalt, 12% 
iron, and 6% gold. It has a magnetic 
flux density of 18,000 gauss and a 
square hysteresis loop. The gold al¬ 
lows coercive force to be controlled 
by heat treatment during production 
to any value within the range of 10 to 
20 oersteds. The alloy is being used 
in Bell’s Electronic Switching System 


as a permanent magnet memory de¬ 
vice and for this purpose is rolled to a 
thickness half one-thousandth inch. 
Details of the alloy were reported by 
E. A. Nesbitt, G. Y. Chin, and D. 
Jaffe at the International Congress on 
Magnetism. 

^ The Internal Revenue Service has 
reported that over 400 business firms 
used magnetic tape, rather than pa¬ 
per, in furnishing 1966 income reports. 
IRS prefers mag tape reporting be¬ 
cause it is easier to match the reported 
payments with amounts appearing on 
individual returns; it also reduces 
handling costs. Tape reporting may 
be used with the W-2 form for wages 
and withholding, 1099 for interest 
and dividends, and 1087 for the pay¬ 
ments of interest and dividends. Fur¬ 
ther information appears in Revenue 
Procedure 67-31, available at IRS 
service centers and district offices. 


O Credit Bureau Services of Dallas, 
Texas, with 600,000 individual rec¬ 
ords is the first company to have an 
IBM CB/360 credit reporting system 
in operation. Using a 65K 360/30 
with two disc packs, four tape sec¬ 
tions and 48 terminals, the system 
was installed with the aid of the 


Associated Credit Bureaus of Ameri¬ 
ca, whose ultimate aim is to make 
possible a rapid and uniform national 
credit-reporting system. The system 
can permit Credit Bureau Services to 
log up to 10,000 inquiries a day; 
responses come between one and two 
seconds after a query. The Dallas 
company has over 40 branches in 
Texas, Arkansas, Louisiana, Florida 
and Missouri. 


• A new tariff, which became effec¬ 
tive the first of this month, has caused 
a cost reduction of $1,500 a month in 
voice grade communications channels 
between New York and points in 
England, France, Spain and Ger¬ 
many. The new rate, $6,500 a month 
for leased channels, was proposed by 
ITT Worldcom, a subsidiary of ITT 
Corp. 

£ Honeywell will build a plant in 
West Germany at Heppenheim to 
manufacture Series 200 machines. 
Construction of the initial 43,000-foot 
unit will begin early next year and 
should be completed by the end of 
1968, when about 300 people will be 
employed. This will be the second 
computer plant for Honeywell in 
Europe: the other is at Newhouse, 


It’s free . The new 1968 Edition. 

Our National Computer 
Salary Survey and 
Opportunities Analysis. 

This is it. The all-new 1968 edition of Source Edp’s FREE 20-page Computer 
Salary Survey and Opportunities Analysis. It’s a summary of computer salaries by 
24 separate levels of professional and managerial experience ranging up 
to $75,000. Plus a comprehensive analysis of current trends in 
computer employment. And for the first time, all information 
is presented on a regional basis. 

All of this information has been compiled, analyzed and put together by some 
of the most knowledgeable people in the business. The people at 
Source Edp. Source Edp is the only placement firm staffed by computer 
professionals for computer professionals. It’s their business to- 
know the data processing field. 

To get your free copy of the 1968 Edition of Source Edp’s Computer Salary Survey 
and Opportunities Analysis just circle the reader inquiry card. 

To speed delivery write directly to: 

source^^ edp 

Where computer professionals place computer professionals^Sx^ 

Chicago-David D. Grimes, 100 S. Wacker Drive (312) 782-0857 
Detroit-Charles T. Walther, 2990 West Grand Blvd. (313) 871-5210 
Los Angeles-Robert A. Davis, 3470 Wilshire Blvd. (213) 386-5500 
Minneapolis —Fred N. Anderson, 507 Marquette (602) 332-8735 
New York - Edward T. Golden, 1414 Ave. of the Americas (212) 752-8260 
San Francisco —Richard M. Clark, 111 Pine Street (415) 434-2410 

Client companies assume our charges. 
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Outstanding Opportunities In 

MANAGEMENT SCIENCE 

AND MANAGEMENT 
INFORMATION SYSTEMS 

Because of our rapid growth and diversification, we need trained, 
experienced and capable people for a number of positions that are 
available right now in management science and management infor¬ 
mation systems. If you are qualified, you should investigate these 
outstanding opportunities with us in Cleveland, Ohio. 

• SYSTEMS DESIGNERS—BA or BS required but experience is more impor¬ 
tant than curriculum. Two to five years’ experience in EDP systems design, 
analysis and feasibility studies. Will plan and conduct various research 
and analytical studies. Must have the ability to direct and coordinate the 
efforts of others. Position offers opportunity for growth. 

• SENIOR SYSTEMS ANALYST—BA or BS required. Two to five years' experi¬ 
ence in EDP systems analysis and feasibility studies. Will assist in systems 
design and perform analysis on EDP systems for the operating depart¬ 
ments of the Company. Position involves ability to teach others, evaluate 
performance and supervisory responsibility. Project assignments are varied 
and provide opportunity for technical growth. 

• SOFTWARE SPECIALIST—BA or BS desired. Two or more years' experience 
with IBM 360 OS or DOS operating systems. Will develop and maintain 
operating software, telecommunications, and special programs. Also, will 
coordinate and teach the effective use of software to the applications pro¬ 
gramming staff. 

• COMMERCIAL PROGRAMMERS—BA or BS desirable but not required. One 
to four years’ experience with IBM 360 using COBOL or BAL. To work on a 
staff which is developing many new large-scale systems for IBM 360/50, 
using tape, disk, telecommunications, CRT and other equipment. 

• OPERATIONS RESEARCH SENIOR ANALYST—PhD in Chemical Engineer¬ 
ing. Two or more years in Operations Research. Acts as Project Leader, to 
provide technical supervision on OR/MS projects which are aimed at pro¬ 
viding management with better methods for designing, operating, and/or 
controlling specific areas of the Company’s total operation. 

• SENIOR ANALYST—Strong in finance or Linear Programming. MS or MA 
preferred. Two or more years in Operations Research. Assists Project 
Leader as a team associate in suggesting, planning and conducting OR/MS 
studies to provide a scientific basis for Management decisions concerning 
problems involving physical and/or business aspects of the Company’s 
operations. Occasionally acts as project leader. 

• TECHNICAL PROGRAMMER—BA or BS desirable. One to four years with at 
least one year IBM 360 or 7044 FORTRAN. Develops large and/or difficult 
computer programs and Procedures for implementation of systems, sub¬ 
systems, and solutions for complex engineering and technical problems, 
as well as statistical problems where solutions depend upon mathematical 
presentation of the problem, 

Sohio is IBM’s largest commercial customer in the Cleveland Area and is presently 
involved in the design of corporate-wide, integrated management information systems. 

We are a highly diversified oil company with strengths in marketing, research, and 
long-range planning: 

We are the leading petroleum marketer in Ohio Our sales equal the combined total 
of the next four oil companies) 

Our patented single-step acrylonitrile process accounts for over 75% of the 
free world's supply! 

The company's profit has risen 135% in the last four years! 

MAIL YOUR RESUME NOW 

^ in strict confidence, stating education, experience, and 
salary requirements to: 



Elwood G. Glass, Jr. 

Mgr., Technical and 
Professional Recruitment 
1871 Midland Building 
Cleveland, Ohio 44115 

THE STANDARD OIL COMPANY (OHIO) 

An Equal Opportunity Employer — M & F 


SOHIO 


news briefs 

Scotland. Board chairman James H. 
Binger said the location choice was in 
recognition of the fact that Germany 
is now the largest market for comput¬ 
er products in Europe. 

shortlines... 

The Universidad Mayor de San 
Marcos, Lima, Peru, has purchased 
an IBM 1130 computer to initiate its 
computer center activities. This will 
be the fourth Peruvian university ac¬ 
tively engaged in computing . . . 
Wyle Laboratories has been chosen 
by Computicket Corp., a subsidiary of 
Computer Sciences Corp., to produce 
the terminals for Computicket’s enter¬ 
tainment reservation and ticket sys¬ 
tem. The $3.3 million contract calls 
for delivery of the units to meet 
Computicket’s date of spring, 1968, 
for beginning operations in the Los 
Angeles area ... A two-color (red 
and green) capability has been added 
to the GE Datanet 760 CRT termi¬ 
nal, formerly a black-and-white mon¬ 
itor ... A conversational system that 
will allow 12-15 terminals to engage 
in fortran editing, debugging and 
execution is being developed as a 
proprietary program by Honig Time 
Sharing Assoc., Hartsdale, N.Y. 
Called force-3, the system will oc¬ 
cupy a partition under OS on a 
360/50 or larger computer . . . Psy¬ 
chologists at Indiana Univ. (Bloom¬ 
ington) are researching how humans 
learn, using an IBM 1800, six on-line 
CRT’s and closed circuit television. 
Major investigation is into memory 
and concept formation. Also investi¬ 
gated is how humans organize and 
categorize information. The experi¬ 
ments in concept formation are ex¬ 
pected to lead to better understand¬ 
ing of the decision-making process 
. . . At Oklahoma State Univ. (Still¬ 
water) artificial intelligence research 
turns to teaching oral sounds to a com¬ 
puter in the quest of machines re¬ 
sponding to voice commands. A possi¬ 
ble application of such machines 
could be an astronaut’s use of a small 
control unit attached to his suit which 
could understand some space terms 
such as “yaw,” “pitch,” “roll,” and 
“stop.” While floating in space the 
astronaut’s voice commands would 
produce the required motion until he 
said, “stop.” Another possible applica¬ 
tion might be a rescue machine which 
could be sent to inaccessible areas 
(forests, mountains) to bring out 
downed pilots or lost hunters . . . Syra¬ 
cuse Univ. is experimenting with on¬ 
line retrieval of library information 
as visual CRT output rather than 
printout. ■ 
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A MILESTONE IN THE DEVELOPMENT OF COMPUTERS! 


For: Programmers, Analysts and Users involved in the 
Interaction between Data Processing and Graphical Displays 
with an introduction by Walter F. Bauer 
President informatics inc. 

The contents of this book represent a milestone in the devel¬ 
opment of computers; an important measure of success in 
releasing the computer from an aura of mysticism where a 
few specialists were knowledgable, to a realm of great use¬ 
fulness of the computer by professionals of a wide variety of 
disciplines and, eventually, the lay public in our ever-increas¬ 
ing automated society. 

The subject matter here includes not only apparent factors 
such as quality of output, reliability of machines and opera¬ 
tion techniques, but also comprehensive and complex pro¬ 
gramming systems which relate to those factors and imple¬ 
ment the entire process. 

This publication covers a wide variety of applications. 
The subjects range from the simple presentation of informa¬ 
tion on a CRT to the development of programming and tech¬ 
niques for the production of contour maps. The activities 
involved, likewise are broad in scope — from the computer- 
aided editing of natural languages to the design and specifi¬ 
cation of automobiles and their component parts. The eco¬ 
nomics involved here are also wide in scope — from the direct 
recording of data by relatively unsophisticated printing 
devices to the techniques in typography for newspapers and 
for motion picture animation. 

Graphic data processing or the synthesis of computers 
and the graphic arts can be called the “welcomed revo¬ 
lution”. This book keeps the reader abreast of the 
changes. 


292 pages, illus. $12.00 


INFORMATION RETRIEVAL AMONG 
EXAMINING PATENT OFFICES 

ICIREPAT Fifth Annual Meeting 
Edited by Harold Pfeffer, U.S. Patent Office 
736 pages, illus. $30.00 


Contains the proceedings of the Fifth Annual Meeting of the 
Committee for International Cooperation in Information Re¬ 
trieval Among Examing Patent Offices (ICIREPAT), held in 
London, England. It examines the changes that the patent systems 
of the world today face in order to keep pace with modern tech 
nology — from the viewpoint that the patent system is a combina 
tion of the law, on one hand, and science and technology on the 
other. By means of progress reports the activities of the past year 
by eight Patent Offices in different countries are evaluated. Sys¬ 
tems that were tested and either accepted or rejected are presented 
for the benefit of all. 

The discussions that follow the reports open new doors to greater 
mutual understanding and closer international cooperation between 
Patent Offices in the fields of classification and information re¬ 
trieval. Seven technical sessions relate pertinent information in 
areas ranging from the early development stages of a mechanical 
retrieval system to more sophisticated study relating to patent 
office operations. 

Other topics of comprehensive coverage include: • Non-Conven- 
tional Retrieval Systems • Catagorized Term Systems • Coordinate 
Term Systems • Experimental File • Comprehensive Term Systems 
• Shared Development • Analog-Digital Converters • Electronic 
Computers. 

These, and related information are contained in this significant 
work by the leading international information retrieval authorities. 


THOMPSON BOOK COMPANY 

National Press Building, Washington, D. C. 20004 


rn „„ ru « 4U 
CONCERNED iviru 

•ant ation H 
Retrieval 


INFORMATION RETRIEVAL - A Critical View 

Edited by George Schecter, Frankford Arsenal, U.S. Army 
272 pages, illus. $11.00 


The symposium, co-sponsored by the Special Interest Group on Infor¬ 
mation Retrieval (Association for Computing Machinery, as well as 
groups representing Institute of Electronics and Electrical Engineers, 
American Documentation Institute, the Moore School of Electrical 
Engineering of the University of Pennsylvania and the U. S. Army) indi¬ 
cates the scope of this symposium. The work represents "must” reading 
for all concerned with any ramification of information retrieval. 

Contents include: Information System Networks-Let’s Profit from 
What We Know: The BOLD System; Associations and Thesaurus- 
Implicit Relationships; The Design and Testing of a Fully Automatic 
Indexing-Searching System for Documents Consisting of Expository 
Text; The TIP Retrieval System at MIT; A List-Structured Chemical 
Information Retrieval System; Performance of IR Systems; Psychology 
and Information Retrieval; User Appraisal of an Information System 
and Services through a Program of Joint Applied Research; A Gen¬ 
eralized Language for Information Storage and Retrieval Applications; 
Getting it out of Our System; Relational Data File I: Designed Phi¬ 
losophy; Relational Data File II: Implementation; The SOLAR SYS¬ 
TEM I: A General Method for Organizing and Searching Files. 


THOMPSON BOOK COMPANY, National Press Bldg., Washington, D. C. 20004 
Please send me: 

-Copies of "Computer Graphics” .$_ 

-copies of “Information Retrieval 

Among Patent Offices” .$___ 

_copies of "Informal Retrieval, A 

Critical View” .$_ 


□ Check □ Cash □ Money Order....Total.$_ 
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Do you know what 
it takes to make your 
computer draw like this? 



CalComp 

that’s what. 


All it takes is a CalComp Plotting System. To get the picture, 
call or write: Dept. D-l, California Computer Products, Inc., 

305 Muller, Anaheim, Calif. 92803. Phone (714) 774-9141. 

Standard of the Plotting Industry 

(TALENTED ENGINEERS AND PROGRAMMERS REQUIRED-RIGHT NOW.) 
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worldwreport 


PHILIPS NEARLY READY TO 
ENTER GP COMPUTER MARKET 


ICT CONFIRMS TALK 
OF UK GROUPING 


The president of Philips Industries, the giant Dutch 
electronics and communications group, has said that 
the company opens its new computer department next 
June. Starting at the small to medium end of the 
business, Fritz J. Philips expects his firm to be 
making money out of computers within the first 
five-year plan. But in this highly competitive market 
he says that Philips will look for a partner. Talks 
are known to have taken place with UK manufacturers 
and an agreement with a reorganized British industry 
may be worked out later this year. With six months 
to go, the Dutch group is reluctant to reveal details 
of its new systems, but the first three machines 
labelled 1100, 1200 and 1400 are expected off the 
shelf as direct eight-bit-byte competition for IBM. 

The first 50 Philips machines have been earmarked 
for its in-house dp centres. Software has been 
contracted out to the Computer Sciences offices in 
Brussels — in which Philips has a 25% stake. 

Computer Sciences has also opened a new office in 
London. Over the past three years the Dutch firm has 
been spending about $10 million annually in its 
build-up for the assault. A new factory at Apeldoorn 
will take on R&D and production for Philips Computer 
Industries. Sales outlets have been gradually bought 
up in the same period to establish a market base in 
the office equipment and dp field. Apart from the 
present developments, Philips has a stake in computers 
through a small company, Electrologica, which makes 
small scientific systems, and through communications 
groups which have a major slice of the wired-program 
machines used by communication authorities for 
message switching exchanges. 

Disclosing the company's performance for the financial 
year ending September, Colonel Maxwell, chairman of 
ICT, confirmed that discussions were in progress 
between the government, English Electric Computers 
and ICT for the concentration of the industry into a 
viable group under the umbrella of a British Computer 
Corp. Final terms of the plan may take a little 
while. Likely deal is a grouping with ICT as major 
stockholder, followed by a 25% equity taken by the 
government and a sizeable share for English Electric. 

Earlier suggestions that English Electric should 
take over ICT seem to have faded in the light of 
economic studies made by English of its profit 
potential by the early '70's. Pooling the resources 
of the two companies brings a headache in that ICT is 
a committed six-bit design house at present with its 
1900 series (with the 1000th order for the 1900 
clinched by the year's end) ; English Electric makes 
a range under license from RCA. However, RCA is 
looked on with favour by the Ministry of Technology, 
which has fathered regrouping plans, and Sarnoff's 
men would be welcome participants in the new 

(Continued on page 95) 
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What good is 
getting an 
answer in 
microseconds 



Computer set-up time is cut from weeks to less 
than an hour...with the new Hewlett-Packard 
2115A. Here’s a computer especially designed 
for fast, simple set-up whether for a scientific 
computation application or for hooking up a 
complete computer instrumentation system. 

Take the hardware... just use standard plug-in 
cards, plug in the peripheral cable...and the 
interface is complete..-.a snap. The same story 
of simplicity is true for the software, using stand¬ 
ard peripheral drivers. Your system's ready to go 
to work in under an hour. 

The 2115A offers extensive software, including 
FORTRAN, ALGOL and BASIC compilers and a 
relocatable assembler. Other features you get 
with this powerful small computer include 16-bit 
word length, 2 /xsec cycle time, 4K or 8K mem¬ 
ory; 8 channels of I/O in the main frame, 40 
channels with an external extender. The stand¬ 
ard plug-in interfaces are offered forall the usual 
peripherals ... and general-purpose interfaces 
are available for your particular I/O devices. 

Price, including Teleprinter, $16,500. 

Make your move now toward time-saving, work¬ 
saving computer set up. You can do it with a call 
to your local HP field engineer. Or get all the 
information by writing Hewlett-Packard, Palo 
Alto, California 94304; Europe: 54 Route des 
Acacias, Geneva. 
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NEW MESSAGE-SWITCHING 
SYSTEM FOUNDERS 


THE BUYING PROBLEM 
GETS MORE ATTENTION 


corporation. Joint English Electric and ICT teams are 
reported to have had discussions with RCA. Designs 
have factored out of RCA into the UK on two particular 
occasions when the British industry has been close to 
coming to its knees, and in spite of claims of 
independence, the UK manufacturers recognise the help. 

Concentration of the UK manufacturing industry 
would come at a time when the balance of power in the 
market has shifted dramatically. On the on-order 
position, IBM is reported to have less than 30% of 
the business. ICT is number one with its 1900 and 
Burroughs could well have gained the second place by 
the end of '68. Burroughs is tipped to get yet 
another B8500 contract out of the British banks. 

Orders from Barclays and National Provincial for 
8500's and Midland for peripherals have brought the 
firm near $50 million. Midland is expected to be a 
third candidate for the big processor. 

The introduction of a new computer-based message¬ 
switching system for Britain's GPO in November has 
brought a train of woe for its operators. The $2.5 
million installation is a hardware programmed device 
that takes telegrams into core and routes them 
automatically, holds them on mag tape if a 
transmission circuit is unavailable, or brings the 
message down to an operator position for manual 
checking if the telegraphic address is invalid in 
format. 

The system is a sensitive installation in that it 
handles more than half of the telegrams leaving the 
UK and also acts as a forwarding centre for telegrams 
that are routed onto international circuits from other 
European countries. In its first month of operation, 
many complaints were received from business houses 
that were seeking information about messages that 
failed to reach destinations. Most infuriated calls 
came when businessmen in Australia failed to get 
notification from their London offices of details on 
devaluation of sterling. At least 1200 telegrams were 
reported to have been lost somewhere in transmission. 

In a hard-hitting piece to senior management, Tom Ward 
of Littlewoods Mail Order has proposed a new structure 
for buying computers. In the current issue of a 
special journal. Management Decision , he has proposed 
that management should go and look for a policy and 
not a machine. Consultants, he suggests, should be 
used for that purpose (if any) because most of them 
have not lived with computers long enough to be able 
to make a machine selection, any more than senior 
management. Coming from the head of management 
services for one of the UK's biggest and longest 
computer users, Ward's criticisms may stir consciences 
in more than one manufacturing house. Particularly 
as he cites instances of manufacturers' bids for 
machine systems which varied by factors of 2:1 in 
price, and even more in specifications — bearing 
little signs of serious consideration for the terms 
of the tender. Although he did not say as much, the 
examples have a hallmark of personal experience. 

He suggests that management excused themselves from 
learning about computers in the early days because 
machines were too technical. They now make the 
excuse that advances in development have made 
programming more comprehensible, and therefore easy 
to deal with. 
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Planned parenthood is 

a family of computers from 


O MODEL 2 




1,024 or 2,048 byte memory 

45 jus add time 

3.jus memory cycle time 



$4,700 


O MODEL 3 


• FORTRAN 

• Hardware multiply, divide, and block input/output 

• High speed memory access channels 

• 4,096 to 65,536 byte memory 

• 34 jus add time 

• 1.8 jus memory cycle time 



$7,000 


° MODEL 4 


• Hardware floating point 

• FORTRAN 

• Hardware multiply, divide, and block input/output 

• High speed memory access channels 

• 4,096 to 65,536 byte memory 

• 3.9 jus add time 

• 1.5 /us memory cycle time 



$10,000 


■ The INTERDATA family features a basic repertoire of 77 instructions, modular memory expan¬ 
sion plus standard peripheral devices and system components. ■ 16 General Registers used as 
accumulators or index registers. ■ All memory directly addressable to the byte level by the 
primary instruction word. ■ Priority interrupt facility provides for interface of 256 devices. 


10350 Sunnyvale Road 
Cupertino, California 95104 
(408) 257-3418 


Sales and Service in 
48 states and Canada 


2 Crescent Place 
Oceanport, New Jersey 07757 
(201) 229-4040 
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report 


BROOKS PUSHES FOR 
LANGUAGE CRITERIA 


WESTERN UNION GETS 
SET FOR COMPUTER 
UTILITY INQUIRY 


CAPITOL BRIEFS 


Cong. Jack Brooks wants dp standards developed faster. 
He also believes that if all government-owned software 
were inventoried, it would eliminate unnecessary 
programming and reduce future software costs. Brooks 
contends that widespread adoption of PL/I will 
increase present incompatibility problems by an order 
of magnitude. The answer, he says, is to "have the 
best minds in the data processing community" put 
their heads together and develop objective criteria 
describing the optimum language for the next 
generation. 

These proposals were put into a letter Brooks 
addressed to BOB director Charles Schultze on Dec. 5. 
One likely result of the letter is that USASI will 
set up an industry-wide standards research effort, 
financed by companies and users directly involved. 

This approach, now being actively promoted by the 
government^ is aimed at revealing intramural 
disagreements earlier and, hopefully, resolving them 
sooner, than is possible now. 

When Brooks talks about convening the best minds 
to develop program language criteria, "he assumes a 
higher level of devotion than actually exists," says 
a knowledgeable source. Brooks probably will have to 
settle for an in-house government group, supplemented 
by an industry-user advisory committee. 

The fruit of their labor is likely to be several 
sets of criteria, each related to a different family 
of applications. If these criteria generate one 
language, says our source, it is almost certain to be 
similarly fragmented into subsets. 

Western Union's general solicitor W. E. Seward laid 
out his company's basic position in the upcoming 
computer utility inquiry recently when he argued that 
a computerized message switching system leased to 
the 3M company doesn't have to be covered by a tariff. 
Unregulated firms are offering similar systems, said 
Seward; it is unfair to regulate only one supplier. 

Data processing people participating in the 
inquiry probably will argue that, with or without 
tariff, the service WU provides the 3M Co. is illegal 
because it involves dp as well as communications 
facilities. This is the basic argument used by 
Scantlin Electronics and Bunker-Ramo a few months 
ago when they opposed WU's proposed SICOM tariff — • 
a computerized message store-and-forward service for 
stockbrokers. 

Since then, WU has raised the stakes by filing 
two more tariffs. One involves the long-heralded 
INFOCOM service, the other expands TCCS (Telex 
Computer Communications Service). Their effect would 
be to make computerized store-and-forward service 
available to just about any user, of public or private 
data transmission circuits. SICOM, INFOCOM and the 
TCCS expansion are currently awaiting FCC's final 
verdict. Protagonists in the computer utility inquiry 
have until Feb. 5 to file their position papers. 
Hearings probably will begin a month or two later. 

GSA service centers in New York City and Washington, 
D.C., with GE 225's being used part-time by GSA, are 
planned...Although Congress appropriated $10 million 
for the Brooks Bill revolving fund, BOB has ordered 
that only $2.5 million be spent in fiscal '68; 
another $2.5 million can be obligated. 
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Anywhere in the worid - uptime is uptime 

That is the actual size of the 40-column toll charge card in use by a telephone 
company in Africa. These cards are being read at a rate of 2000 cards per 
minute by one of our Speedreaders for input to an ICT computer. We 
manufacture card readers and punches for OEManufacturers around the 
globe. How (or where) in the world can we help you? 


<P 


uptime corporation 

a subsidiary of data products corporation 


Denver Technological Center* 8455 East Prentice Avenue, Englewood, Colorado 80110 * 303/771-1230 
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still paying $40. a month 
to lease Datasets 

for your Data Communications System? 


Data Pumps M sell outright lor $475! 


How come the big bargain? It’s simple! Ultronic 
is an equipment manufacturer in a competitive 
position. With thousands of installations in 
brokerage offices, in Burrough’s on-line Bank¬ 
ing Systems and in a variety of data communi¬ 
cations systems, volume production keeps costs 
down. Advanced design engineering capabili¬ 
ties help hold the cost line . . . and guarantee 
the solid state reliability that permits Data 
Pumps to transmit or receive 1200 bits per 
second over unconditioned Schedule 4 voice- 
grade telephone lines day after day, with no 
error or breakdown... virtually no maintenance. 

Plus factors... simple controls, easy operation, 
simplex or full duplex operating modes and 
remote and local test capability. If you’re on-line 
now or going on line, drop us a line for all the 
details. Better yet, call us collect. 


DATA COMMUNICATION PRODUCTS! DIV. 

Ultronic Systems Corp. 

SUBSIDIARY OB' 

Sylvania Electric Products Inc. 
Mount Laurel Industrial Park 
Moorestown, N. J. 08057 • Phone: 609/235-7300 


I---1 

ULTRONIC SYSTEMS CORP. 

Mount Laurel Industrial Park, Moorestown, N.J. 08057 
Tell me more about Data Pumps. 

NAME__ 


COMPANY. 
ADDRESS_ 
CITY_ 


.STATE/ZIP. 


Dept. DA001 J 


MULTIPLEXING SYSTEMS 


MAGNETIC TAPE TRANSMISSION TERMINALS 


DATA SETS 
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We figured out how to 
free the Cobol slaves down 
in the computer room. 


The great emancipator is 
cogent II, our new powerful 
file management system. It’s 
a hard-to-believe semi-automatic 
programmer, a report generator, 
a data division generator, and it 
performs all major data process¬ 
ing functions required for infor¬ 
mation storage, maintenance, re¬ 
trieval and presentation. It sells 
for $20,000 and runs on a 
System/360. 

We actually don’t know all 


the advantages of cogent yet. of maintaining files, cutting pro- 
Every time we run it a new value gramming costs and lead time 
is discovered. In brief, it’s a significantly, 
simplified high-level shorthand We can’t cover it all in an ad. 
that generates cobol source So we’ve prepared a detailed 12 
programs which fit perfectly page cogent ii brochure. Send 
with System /360 operating for it. All you have to lose are 
systems (OS and DOS). And the shackles that bind your 
you don’t have to scrap every- programmers, 
thing you’ve already done in computer sciences cor- 
another language. Not only that, poration, 650 No. Sepulveda 
it releases programmers from Blvd., El Segundo, California 
the dreary time-consuming job 90245, (213) 678-0592. 

Computer Sciences Corporation 
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new products 


payroll system 

genpay (Generalized Payroll) is a 
programming application package 
now being released to. users of the 
series 200 computers. The minimum 
configuration required for the pack¬ 
age of 13 programs is a 16K memory 
with four mag tape units, and stan¬ 
dard peripherals, genpay provides for 
five types of payment (cash, one- 
check, bonus, regular payroll, and 
“restaurant”—meals and tips de¬ 
ducted), and affords spaces for up to 
10 voluntary deductions including 
four tax options for the employer. The 
reports summarize the total payroll 
and give departmental breakdowns, 
journals, earnings statements and 
time sheets. The program is free 
to 200 users. HONEYWELL EDP, 
Wellesley Hills, Mass. For informa¬ 
tion: 
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graphic terminal 

The 960/10 graphic display system 
features a 22-stroke cursive character 
generator, constant velocity vector 
generator (500K inches/second), 
high-speed write-through-yoke tech¬ 
niques, and advanced display timing 
circuitry. The system provides up to 
128 characters, including the stan¬ 
dard usascii 96-character set. The 14 
x 14-inch display area has 1024 x 
1024 addressable locations. Write 
time varies; for characters /8-inch 
high, writing speed is 135 nsec/stroke. 
Character size is up to a half-inch. 
Vectors such as solid lines, dashes, 
dots or dash-dot combination are 
available, all with eight programma¬ 
ble brightness levels. A major option 
is the interface between the CRT and 
any “modern high-speed computer.” 
SANDERS ASSOC., Nashua, N.H. 
For information: 

CIRCLE 131 ON READER CARD 

file management software 

genco is a program generator that 
accepts input statements written in 
shorthand-like form and transforms 
them into a modular cobol file main¬ 
tenance program. The program oper¬ 
ates on a 128K System/360, al¬ 
though the cobol file maintenance 
programs produced can be compiled 
on a 32K 360. Standard on genco is 

January 1968 


a data processing priority feature 
which allows the user to add, change 
or delete records or data fields at will. 
Options include sub-record codes per¬ 
mitting up to nine different input 
transactions against a single master 
file record, a master delete option and 
a control transaction option. SOFT¬ 
WARE RESOURCES CORP., Los 
Angeles, Calif. For information: 
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tape transport 

The TM-16 tape transport, inter¬ 
changeable with IBM 729 and 2400 
transports, offers straight line tape 
loading, semi-automatic threading, 
and phase encoding, so that packing 


The long-heralded typesetting sys¬ 
tem from Alphanumeric Inc., Lake 
Success, N.Y., has made its debut 
as the model 2680 CRT printer, 
for use with a 360/ 30, 40, or 50 
computer. It produces graphic- 
quality type (800 strokes per 
inch) at up to 6,000 cps—depend¬ 
ing on type style and size, font 
mix, and the control computer 
used—and proof-quality text (200 
strokes/inch) at up to 10,000 cps. 

Copy can be fed to the printer 
through any 360 input device. The 
computer formats and justifies the 
copy, automatically hyphenating 
words at ends of lines. It then 
transmits the text to the CRT, 


density can be doubled from 800 to 
1600 bpi. Speeds are 75 ips for the 
model corresponding with the 729, 
and 112/2 ips for the 2400 replace¬ 
ment. AMPEX CORP., Redwood 
City, Calif. For information: 
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line printer 

The 512 line printer is for use with 
CDC 3000 and 6000 computer sys¬ 
tems. Type cartridges are available in 
a variety of fonts; speeds depend on 
the size of font used. A 48-character 
font has speeds of 1200 lines per 
minute; faster speeds are possible 
with a smaller font (up to 1500 1pm). 
The unit can reach a speed of 70 ips 
in less than two lines, and come to a 
complete stop from that speed in less 
than two lines. Standard features in¬ 
clude a direct-reading forms align¬ 
ment scale, line spacing of six or eight 
lines per inch, and a 12-channel 
photoelectric tape reader for vertical 
format control. CONTROL DATA 
CORP., Minneapolis, Minn. For in¬ 
formation: 

CIRCLE 134 ON READER CARD 


where it photographically exposes 
a moving roll of film or paper. The 
film, 9.4 inches wide and up to 
800 feet long, is housed in a car¬ 
tridge; it must then be removed, 
developed and used to prepare 
printing plates. There are 250 
fonts of 50 type faces in sizes up 
to 18 points, which can be set in 
column widths up to 50 picas. The 
printer is being built to IBM specs 
by Alphanumeric. 

The ‘ 2680 will rent for $8,600/ 
month, and sells for $387K. Initial 
shipments are scheduled for the 
first quarter of 1969. IBM DP 
DIV., White Plains, N.Y. For in¬ 
formation: 
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PRODUCT OF THE MONTH 











new products 



Data Careers in the 



of McDonnell DATADROMES 

* ' TM 


Computer technology is being applied to diverse 
business, government and industrial problems, on 
an around-the-clock basis, in the Datadromes of the 
McDonnell Automation Company. Here, in the 
“Action Atmosphere” of our data service organiza¬ 
tion, new applications, new techniques and new 
services develop daily. 

On a combination of cross-discipline data service, 
advanced computer application development, and 
nationwide facility expansion, the McDonnell 
Automation Company has grown to a leading position 
in our industry. 

Our specially prepared data facilities, which we 
call Datadromes, have served more than 800 clients 
throughout the nation and overseas. Datadromes 
are currently operating in St. Louis, Houston, 
Denver, Falls Church, Va., and East Orange, N.J. 
And new ones are planned. 

Opportunities for creative people are growing at 
a leadership pace. If you are a creative, degree¬ 
holding data specialist, come and grow with us. Send 
your resume to P. L. Papin, Professional Employment, 
McDonnell Automation Company, Box 516, 
St. Louis, Missouri 63166. 


Consulting • Systems Design • Programming • Data Processing and Computing 

MOD ONNEL. L AUTOMATION COMPANY 

A DIVISION OF MCDONNELL. DOUGLAS 

An Equal Opportunity Employer in a Young Expanding Industry 
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graphic input translator 

The Model 20 grafatran is an 
input device for translating graphic 
information contained on large for¬ 
mats into analog voltages, and con¬ 
sists of a writing stylus and radial and 
azimuth film potentiometers mounted 
on a gimbal assembly. The radial 
potentiometer has a travel of 10"; the 



rotary azimuth potentiometer can 
measure up to 100°. The stylus is 
attached to the shaft of the radial 
potentiometer with an anti-parallax, 
coupling. An optional version of the 
model 20 is available with sine/cosine 
potentiometers in the azimuth axis. 
BOLT BERANEK & NEWMAN, 
DATA EQUIPMENT DIV., Santa 
Ana, Calif. For information: 
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portable terminal 

The model 2 Dataport terminal is a 
stand-alone coupler available with 
either an acoustic or magnetic capa¬ 
bility. The coupler can interface to 
any Teletype, IBM 1050, 2740 or 
2741 through a standard telephone to 
a computer. Like the previously an¬ 
nounced model 1, the model 2 has a 
mod 33 Teletype which operates at a 
speed of 10 cps and has the standard 
character set. Delivery is on a 30-day 
schedule. HONIG TIME SHARING 
ASSOC. INC., Hartsdale, N.Y. For 
information: 
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tape transport 

The 4800 series tape transport is plug- 
interchangeable to the IBM 2401 
tape transports for the System/360 
computers. Interface circuitry, pro¬ 
grams and tape loading are identical: 
no main frame modification is re¬ 
quired. The series is available in a 
complete line of replacements for the 
2401 models 2 through 6. Conversion 
kits are available to transform the 
4800’s from 7- to 9-track, and from 
800 to 1600 bpi capability. According 
to the manufacturers, the advantage 


102 


DRTRMRTI □ N 















is economic: with a purchase or lease 
plan including service cost, they 
claim a user could save nearly $500K 
over a 5-year period. MIDWESTERN 
INSTRUMENTS, Tulsa, Okla. For 
information: 
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logic controller 

The model 2 is a lK-2K-byte system 
designed as a special purpose pro¬ 
grammable logic controller. The in¬ 
tegrated-circuit unit has a 3 usee 
cycle time, 45 usee add time, and an 
I/O transfer rate of 5K bytes/second. 
Each of 16 general registers has a 16- 
bit halfword used as accumulators or 
index registers and a 32-bit program 
status word with condition code. 
Over 70 instructions are standard, as 
is an integrated priority interrupt sys¬ 
tem for up to 256 devices. The in¬ 
struction set can be replaced by a 
plug-in, user-specified program. CPU 
and lK-memory cost is $4,700. 

The model 4 is faster than the 
model 3 and is the first of the Inter¬ 
data systems to offer a hardware 
floating point option. The 4 has a 1.5 
usee cycle time (1.8 for mod 3) and 
4-64K bytes of memory (as does the 
3). Add time is 3.9 usee with a 8-bit 
byte transfer rate of 20K bytes/sec- 
ond. Like the model 3, it offers op¬ 


tions for hardware multiply/divide, 
hardware block transfer, and high 
speed memory access. Standard is a 
77-instruction set. The priority inter¬ 
rupt system handles 256 devices. 

Standard peripherals and system 
modules can be interfaced with all 



systems without special adapters. All 
include a software package of debug 
and editor programs, math library, 
I/O routines. Mod 3 and 4 have 
fortran and assembler. The b^sic 
4K model 4 with floating point is 
under $25K. INTERDATA, Ocean- 
port, N.J. For information: 
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plotting software 

george and drastc are fortran sub¬ 
routines that enable the production of 
a tape for a tape unit that controls a 
CalComp 566 digital incremental 
plotter, george checks, supplies or 
calculates graph dimensions, and then 
calls drastc to draw, scale, tic-mark, 
and number the axes, george also 
labels the axes, titles the graph and 
plots the data array. Subroutines are 
programmed for an IBM 7094; they 
can be modified to operate with any 
system. COSMIC COMPUTER 
CENTER, Univ. of Georgia, Athens, 
Ga. For information: 
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information retrieval 

File-Master is a proprietary informa¬ 
tion retrieval system currently opera¬ 
tional on the CDC 3600/6600, GE 
235 and 625/35, IBM 360, Univac 
1107/08, and the SDS 930/9300. 
The gp file processor is available with 
business subprocessors, auditing and 
statistical subprocessors, project man¬ 
agement routines, and a public ad¬ 
ministration subsystem. Whenever 
mag tape files are processed or gen¬ 
erated, multi-file reels and multi-reel 
files reportedly are handled irrespec¬ 
tive of the operating system; appro- 


PROFESSIONAL 

COMPUTER 

PERSONNEL 

Washington, D.C. 
$7,000 to $20,000 


• SCIENTIFIC PROGRAMMING 

• SYSTEMS PROGRAMMING 


• SYSTEMS ANALYSIS 

• BUSINESS PROGRAMMING 


ALLOW US TO ARRANGE A PERSONAL INTERVIEW 
WITH THE WASHINGTON AREA’S MOST DESIRABLE 
EMPLOYERS. 

Our service is confidential and personal. We are one of 
the oldest and most effective E.D.P. placement specialists 
in the East. k 

All fees and expenses // 

| paid by employer Jy 


SYSTEMAT ifr 


1107 Spring St. 

Silver Spring, Md. 20910 

301-587-3650 


We 

Unscramble 

Computer 

Careers 


January 1968 
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THE UNIVERSITY OF WISCONSIN 
MADISON, WISCONSIN 

The University of Wisconsin has a career opening for a Senior 
Systems Analyst to serve as the coordinator of administrative data 
processing on the Madison Campus. 

High level responsibilities will include: 

• The design of computer based systems in University manage¬ 
ment areas concerning space utilization, planning and con¬ 
struction, budgeting and related areas; 

• The coordination of the above activities with administrative 
data processing involving student records, library procedures, 
Residence Halls records and other areas; and 

• The management of data processing operations for a IBM 
Model 360/40 computer. 

The IBM 360/40 will be delivered by January 1, 1968. Other Uni- 
versity computing facilities for academic purposes and adminis¬ 
tered through the Graduate School include CDC 3600 and 1604 
computers and a Burroughs B5500 Computer—a Burroughs B8500 
is planned to be installed. 

The position will primarily be one of systems design and coordina¬ 
tion with other administrative computer users on the Madison 
Campus. This is a career opportunity with salary commensurate 
with experience and background plus attractive benefits and ex¬ 
cellent opportunities for continuing education. 

To arrange for an interview, please submit your resume to: 

Robert H. Atwell 
Vice Chancellor-Administration 
Madison Campus 
Bascom Hall 

Madison, Wisonsin 53706 
An Equal Opportunity Employer 
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PROGRAMMERS SCIENTIFIC/SYSTEMS/COMMERCIAL 



— 


Space shots to the moon 
golf shots to the green. 


extending excitement, the great climate 
here in the heart of Florida's beautiful 
East Coast offers you unmatched relax¬ 
ation. There’s sun, sand and seashore 
plus water skiing, surfing, fishing, hunt¬ 
ing and superb golf. It’s comfortable 
living (at well below the national aver¬ 
age cost), lots to do, and the perfect 
climate for doing it. 

Please forward your resume, in¬ 
cluding salary history, in complete 
confidence to Mr. L. A. Hamilton, 
Federal Electric Corporation, Suite 501, 
Cape Royal Building, Cocoa Beach, 
Florida 32931. 


JOIN US IN BOTH AT THE J. F. KENNEDY 
SPACE CENTER IN SUNNY FLORIDA. 

The "textbook” launch of the Saturn 
Apollo Mission on November 9th was 
carried out through the efforts of a 
talented NASA/Industry team. ITT's 
Federal Electric Corporation is a prime 
contractor on this team with some 1500 
professionals supporting the Space 
Agency in this significant step toward 
the manned lunar landing. 

Our fast expanding computation 
work at the Center provides real-time 
scientific test support, data reduction, 
systems analysis, computer operations 


and data storage and retrieval. This 
scientific, engineering and adminis¬ 
trative support activity utilizes two 
GE 635 time sharing digital computer 
systems with 16 magnetic tape units, 
128K word storage, a 786K word drum 
and real-time input/output controllers 
on each system. We also use an IBM 7010 
computer system for financial manage¬ 
ment and an IBM 1050 connected to a 
separate IBM 1440-7010 computer 
system for a real-time 30K item inven¬ 
tory system. 

While the size and complexity of 
our mission provides you with talent¬ 


FEDERAL ELECTRIC CORPORATION 


A Plans for Progress Equal Opportunity Employer (m/f) 
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new products 

priate labeling is provided and length 
of I/O records is adjusted by param¬ 
eter cards. It is said to provide flexi¬ 
bility in data formats and free assign¬ 
ment of descriptive names, headers 
and/or codes for documentation. 
The system is available on a lease or 
purchase basis. DRES INC., Los An¬ 
geles, Calif. For information: 
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terminal multiplexer 

The TM 113 transmission control unit 
multiplexes remote Teletype or IBM 
2741/1050 terminals in any combi¬ 
nation of models or speeds to an IBM 
1130 computer, which can be in a 
stand-alone configuration, acting as a 
message switcher or as a line concen¬ 
trator. With the TM 113, up to 15 
start-stop, half-duplex lines can be 
operated simultaneously, and all 
transmission is overlapped with 1130 
I/O and program execution. A keying 
option eliminates datasets for opera¬ 
tion up to a mile; for greater dis¬ 
tances or for operation over common 
carrier lines, interface is with any 
serial by bit RS 232B dataset. The 
software reportedly causes less than 
10% throughput degradation and, de¬ 
pending on the number of terminal 


types and buffer sizes, occupies be¬ 
tween 1,500 and 2,000 words of core. 
WESTERN TELEMATIC INC., Ar¬ 
cadia, Calif. For information: 
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teletype silencer 

The 800 series acoustical cabinet pro¬ 
vides noise absorption, permitting lo¬ 
cation of mod 32 or 33 Teletypes 
without regard to noise and its effect 
on nearby personnel. Features include 
acoustical interior, copyholder and di¬ 



rectory holder. Double-hinged top has 
view areas, slot for forms exit, and 
allows unrestricted keyboard and 
platen access. GATES ACOUSTI- 
NET, INC., Santa Rosa, Calif. For 
information: 
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programming system 

Cogent II is a semi-automatic pro¬ 
gramming system that includes a file 
management system, report generator, 
data description generator and a 
shorthand programming language 
that generates source programs in 
cobol. The system operates on Sys¬ 
tem/360 configurations from model 
30 on up, and requires 32K bytes of 
core in a Disc Operating System, and 
128K bytes in an Operating System 
configuration. The system consists of 
a program specification language and 
a processor which interprets this lan¬ 
guage and generates cobol programs. 
The specification language enables 
the user to define the data to be 
processed and to indicate how he 
wants the data to be maintained. 
COMPUTER SCIENCES CORP., El 
Segundo, Calif. For information: 
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core memory 

The Micromemory 1000 core memory 
offers a range of storage capacities 
from 512 to 4,096 (8-bit) words. It 
has a 2.5 usee cycle time and an 
access time of .9 usee. Operating 
temperature range is 0° to +50° C. 
The 1000 is priced under 10^/bit. 
ELECTRONIC MEMORIES, INC, 
Hawthorne, Calif. For information: 
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PROGRAMMERS ENGINEERS 


Washington, D.C. • New York • New Jersey • New England 
Philadelphia • Chicago • Minnesota • Texas • Ohio • Florida 
Arizona • California • Southeast Asia 


If you have a B.S., M.S. or Ph.D. and you are experienced or 
interested in any of the following, contact us immediately for 
free career counseling and an objective analysis of your 
position in today’s market. 


PROGRAMMERS 

• Management Info Systems 

• Information Retrieval 

• Command & Control 

• Aerospace Applications 

• Real Time/On Line 

• Systems Simulation 

• Software Development 
‘ Communications 


SYSTEMS ENGINEERS 

• Reliability Analysis 

• Digital Computer Systems 

• Digital Logic Design 

• Digital Circuit Design 

• Digital Communications 

• Systems Integration 

• Soft Ware Analysis 

• Oceanography 


Salaries range from $8,200 to $25,000. 

Our client companies assume all fees. 

Forward resume in confidence, or call (collect): 

Mr. Martin E. Sheridan 
Area Code 703) 524-7660 

SHERIDAN ASSOCIATES INC. 

1901 North Fort Myer Drive 
Suite 614 

Arlington, Virginia 22209 

(Just over the Potomac from Washington, D.C.) 
Personnel Consultants to the Computer Industry 


January 1968 
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EDP PERSONNEL SPECIALISTS 
FOR ELEVEN YEARS 

DATA PROCESSING PERSONNEL 

We have a wide choice of EDP positions available in degree 
and non-degree skills in. salary ranges from $7,000 to 
$25,000 including: 


Communication Analysis 
EDP Systems Analysis 
Programmers, Jr. & Sr. 


System Designers 
Analyst/Programmers 
Programming Services 


Systems Planning & Research Software Specialists 


Mgrs. EDP Systems 
Operations Research 


Computer Operators 
Data Processing Sales 


In all cases, Interview, relocation, and our search fees 
are all paid by client firms, You will have several choices 
of companies or industries to select for your specific job 
interest. Because we operate a network of offices, positions 
are located in many areas of the country. 

Our Automatic Data Processing Personnel Man¬ 
ager, Mr. Joseph T, Wood welcomes your inquiry 
and/or resume. Or you may call him collect. 

For full information—Write, Phone or Wire Today 

SCHNEIDER, HILL & SPANGLER, INC. 

“The People Placers” ^ 

Suite 311-121 S. Broad St., Phila., Pa. 19107 [W.l 
Telephone: 215-KI-6-2804 Vf 
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To find a better 
position... 
use a system. 


The 


system. 


The only network of personnel offices specializing 
in systems occupations. 

Regional offices located in principal U.S. cities 
offer competent job seekers the widest possible 
selection of positions. 

A nearby R-H office programs itself to follow your 
particular requirements. 

All fees are paid by management. 

PROGRAMMERS • SYSTEMS ANALYSTS • MANAGERS 
Send your resume in confidence to your nearest 
R-H office. 

ROBERT HALF PERSONNEL AGENCIES 

World’s Largest Financial & EDP Personnel Specialists 

Baltimore: One Charles Center.(301) 837-0313 

^ X X Boston: 140 Federal St.(617) 423-6440 

M M M Chicago: 333 N. Michigan Ave.(312)782-6930 

X i i Cleveland: 1367 East 6th St.(216) 621-0670 

A A A Dallas: 1170 Hartford Bldg.(214) 742-9171 

Y Y Detroit: 1114 Guardian Bldg.(313) 961-5430 

A A Los Angeles: 3600 Wilshlre Blvd.(213) 381-7974 

W W New York: 330 Madison Ave.(212)986-1300 

i ] Newark: 570 Broad St.(201) 623-3661 

Philadelphia: 2 Penn Center.(215) 568-4580 

m m Pittsburgh: 429 Forbes Ave.(412) 471-5946 

St. Louis: 1015 Locust St.(314) 231-0114 

San Francisco: 111 Pine St.(415) 434-1900 

mmJ Stamford, Conn.: One Atlantic St. .. .(203) 325-4158 
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PROGRAMMERS 

FOR A WORLD DEMANDING 
KNOWLEDGE . . . 

Our Company is a major contributor. The knowledge 
explosion has created challenging new opportunities 
for bright young men of vision. 

Major (NYSE-Listed) multi-division, manufacturing 
Company has positions available for talented, imagi¬ 
native, professional programmers who wish to work 
with third generation equipment in the graphic arts 
field in the design and implementation of systems for 
photocomposition applications including: 

High Speed Character Generation 
Information Retrieval 
Graphic Display Devices 

For an unusual opportunity in a unique industry, send 
your resume, in confidence, to 

DATAMATION Magazine 

35 Mason Street, Box E-l-1 
Greenwich, Conn. 06830 


Scientific Programmers: 


# What are we 
installing the 
world’s largest 
hybrid computer 
system for? 


The C-5A. IT' 





It takes the world's largest system to apply 
advanced development and simulation 
techniques to the C-5A,the world's largest 
airplane. Lockheed-Georgia, builder of the 
C-5A and other airlifters of the future, has 
just created a new hybrid computer department 
to serve the needs of tomorrow. This is 
tangible proof of Lockheed's commitment 
to the new age of airfreight. An age in 
which ton-mile figures will jump from 5.4 
billion in 1965 to 55.4 billion by 1980. 
Lockheed-Georgia's new system will consist 
of a CDC-6400 digital and four CI-5000 analog 
computers . . . and will be able to work on 
several problems simultaneously. Scientific 
programmers are needed now for the new 
system, which, in 1968, will help in the eval¬ 
uation and simulation of planes in the largest 
long-range airlift project ever undertaken. 

In addition, positions for scientific programmers 
exist in Lockheed-Georgia's digital computer 
facilities which include: CDC 3300 , 6400 ; IBM 
7094 , 360 , Univac 7 108 , 418 . 

For more information, mail your resume to-. 
Charles E. Storm, Professional Placement 
Manager, Lockheed-Georgia Company, 

834 West Peachtree St., Atlanta, Georgia 30308. 
Department 1-D . Lockheed is an 
equal opportunity employer. 


Airlift Center of the World 


LOCKHEED-GEORGIA 


A Division of Lockheed Aircraft Corporation 
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At NCR Electronics 


SYSTEMS FORMULATION 

Analysis and development of advanced systems 
specifications; consultation on systems design, 
hardware configuration, software trade-offs; 
analysis of competitive systems. Applicant 
should have familiarity with very high speed 
memories, large-scale integration, disc files, 
drum files, communications and time sharing 
plus related BS degree and 3 to 5 years’ experi¬ 
ence in one or more areas mentioned. 

SOFTWARE SYSTEMS 

Programmers to develop executive and operating 
systems for third-generation computer systems. 
Desire experience with medium- and large-scale 
general-purpose systems employing high speed 
peripheral units, tapes, random-access files, disc 
files, drum files, on-line, time sharing and multi¬ 
programming. Requires related BS degree and 
3 to 5 years' directly related experience. Posi¬ 
tions also open for hardware-oriented program¬ 
mers to do systems diagnostic work. 

EDP ANALYST/PROGRAMMERS 
Analyst position entails systems analysis in 
financial and administrative areas. One year of 
EDP experience required, degree desirable. Pro¬ 
gramming positions involve accounting and 
manufacturing systems. Degree and recent 
experience on medium- to large-scale systems 
desired. 

OPTICAL SYSTEMS 

To do computer-aided design of specific elements 
in complex optical systems, such as field and 
condenser, as well as image-forming elements. 


NCR Electronics Division is the largest com¬ 
mercial computer manufacturing facility in 
Southern California and one of the most 
advanced in the world. The Los Angeles plant 
and laboratories have recently been doubled, 
and an additional manufacturing facility is now 
under construction in San Diego. At NCR you 
will enjoy stable, non-defense activity in a 


Activity includes optical-electronic lab work, sys¬ 
tems layout and design, technical liaison. 
Involves geometrical and physical optics. 
Requires BS in physics or optics plus 2-5 years’ 
directly related experience. 

MEMORIES RESEARCH 

To design high-speed magnetic memory circuits. 
Requires knowledge of nanosecond pulse tech¬ 
niques and magnetic memory organization. 
Familiarity with plated-wire and mass-storage 
memory concepts desirable. Requires BSEE plus 
five years’ experience. 

SYSTEMS ENGINEER 

For systems design on advanced computers. 
Requires extensive knowledge of memory tech¬ 
nology, systems logic and large-scale integration 
as applied to medium- to large-scale general- 
purpose computing systems. Minimum of BSEE 
and five years’ direct experience required. 

LOGIC DESIGN 

Several positions available for EE’s with 2-5 
years’ experience in logic design on either 
special- or general-purpose equipment. Positions 
require thorough knowledge of logic as related 
to real-time hardware development or automatic 
test equipment. 

CIRCUIT DESIGN 

Positions for both systems- and device-oriented 
circuits men to work either in developmental 
projects or standard circuits group. BSEE 
required plus 3-5 years’ design experience and 
thorough understanding of 1C technology. Knowl¬ 
edge of large-scale integration concepts and 


thoroughly professional environment. Your job 
and your future: the creation of advanced busi¬ 
ness automation for NCR markets in 121 coun¬ 
tries. 

Challenge, opportunity and Southern California 
are waiting for you. Look into these opportuni¬ 
ties now. 


ramifications desirable. Projects include thin-film 
memories, 1C utilization and development, 
project/vendor liaison, systems applications. 

FACILITIES/LAYOUT 

Work entails projecting needs of expanding divi¬ 
sion, development of proposals, program imple¬ 
mentation. Requires three years of facilities and 
layout experience, preferably in electronics 
industry; BSIE or equivalent; ability to deal effec¬ 
tively with all levels of personnel. Knowledge of 
safety codes desirable. 

MACHINE DESIGN , 

Creative mechanical engineer capable of design¬ 
ing sophisticated manufacturing hardware and 
of developing machines to do jobs which here¬ 
tofore have not been encountered. Requires 
BSME and minimum of two years’ experience. 

CHEMICAL PROCESSES 

Positions in both engineering and manufactur¬ 
ing for man with BSChe and 2-5 years’ experi¬ 
ence in electroplating and electrodeposition in 
thin and thick films. Thorough knowledge of 
related materials, pre-plating surfaces, plating 
equipment required. Work entails development 
of advanced processes and techniques for com¬ 
puter development and production. 

QUALITY ASSURANCE ENGINEERS 
Q.C. assignments include process capability 
studies, failure analysis, design reviews, estab¬ 
lishment of inspection standards. Position 
requires 2-3 years' experience with EDP equip¬ 
ment, knowledge of magnetic materials, BSME 
degree. Reliability positions involve planning, 
conducting and reporting reliability tests of 
electronic components, assemblies and units. 
BSEE required plus experience with reliability 
mathematics, computer circuitry. Positions also 
available in systems test. 

TO ARRANGE A CONFIDENTIAL INTERVIEW 

send resume including salary history to: 

STEVE WILLIAMS 




The National Cash Register Company 

ELECTRONICS DIVISION 

2837 W. El Segundo Blvd., Hawthorne, Calif. 

Telephone: (213) 777-7344 

An equal-opportunity employer 


January 1968 
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Minneapolis* St. Paul 



meet 

Fred Anderson 

Fred Anderson is a computer professional. 

As with all our staff, Fred’s computer background is 
extensive. He brings to our firm 12 years of proven and 
varied computer experience. As Brunswick Corporation’s 
Director of Management Information Services, Fred was 
responsible for the planning, development and 
implementation of a total MIS in a multi-divisional, 
multi-plant environment. He was directly responsible for 
150 professional computer people and managed a 
multi-million dollar annual budget. In his career, Fred has 
successfully installed four IBM 650’s, one IBM 305, three 
IBM 1401's, one IBM 1410, one GE 415, one GE 425, three 
H-200’s, three IBM 360/30’s, one GE Time Sharing System, 
and two nationwide communication networks. Fred has 
been associated professionally with the S.P.A., N.A.A., TIMS 
and AMA, for which he served as a frequent lecturer. 

Fred's formal education includes a Bachelor of Science 
Degree in Business Administration from Drake University. 

What this means to you. 

Last month Fred opened our new suite of offices in 
Minneapolis. If you are career oriented this is important to 
you since Fred’s addition further extends our policy of 
professional career guidance and placement from coast to 
coast. Fred is uniquely able to understand your background 
through the focus of his managerial, applications 
development and systems planning experience. He realizes 
and appreciates individual differences, individual desires 
and individual objectives. In short, Fred can provide the 
intelligent career planning you justifiably demand to 
achieve your professional goals. 


If you are unable to visit any of our offices in person, 
please call, send a detailed experience resume, or write 
in confidence for our 1968 edition of the National Computer 
Salary Survey and Opportunities Analysis. 


To speed delivery, write directly to: 

source 

Where computer professionals 
place computer professionals 



Chicago —David D. Grimes, 100 S. Wacker Drive (312) 782-0857 
Detroit -Charles T. Walther, 2990 West Grand Blvd. (313) 871-5210 
Los Angeles —Robert A. Davis, 3470 Wilshire Blvd. (213) 386-5500 
Minneapolis —Fred N. Anderson, 507 Marquette (602) 332-8735 
New York —Edward T. Golden, 1414 Ave. of the Americas (212) 752-8260 
San Francisco -Richard M. Clark, 111 Pine Street (415) 434-2410 


Client companies assume our charges. 
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COMPUTER SCIENCE 
OPPORTUNITIES 

SOFTWARE SYSTEMS PROGRAMMER 

Position requires at least 2 years operat¬ 
ing systems experience preferably IBM 
7094 and/or 360. Responsibilities will 
include the implementation and main¬ 
tenance of manufacturers supplied op¬ 
erating systems. 

SYSTEMS ANALYSTS 

Positions available for college graduates 
with two or more years experience in 
designing or programming the follow¬ 
ing data processing systems: 

• Material Control 

• Management Information Systems 

Qualified applicants should forward, resume outlining quali¬ 
fications in the above areas to: JOE PASSMORE 

FLUOR CORP. 

INTERNATIONAL ENGINEERS-CONSTRUCTORS 
2500 SO. ATLANTIC BLVD. 

LOS ANGELES, CALIF. 90022 

An equal opportunity employer 

C | RCLE 311 ON READER card 

DATA PROCESSING PROFESSIONALS 

HAVE YOU HEARD OF 

CASES 

Let our 360 evaluate your qualifications against all 
orders in CASES (Computerized Applicant Search, 
Evaluation and Selection) for one year. Positions 
are located in all areas of the country. 

Send us a resume along with your geographic re¬ 
strictions and salary requirements and CASES will 
search for you. 

If you don’t have a resume send us your address 
and we will forward you a simplified INPUT form. 
No cost or obligation. All replies strictly confidential. 

J. J. MC NICHOLS 

FOX-MORRIS ASSOCIATES 

"Personnel Consultants 

1500 Chestnut Street Philadelphia, Penna. 19102 
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Because our most important product is better service 
for our customers, there are no programmers at Xerox: 
only programmer-analysts. The reason? We utilize EDP 
and systems thinking in their broadest sense to provide 
practical solutions to the multi-faceted problems of our 
dynamic marketing environment. 

At Xerox, you’ll apply EDP to almost every phase of 
our business operations, ranging from market research 
and business modeling through inventory, manufactur¬ 
ing and quality contralto scientific programming (not to 
mention some areas so unique we can’t even talk about 
them). Since almost all these aspects are interrelated, 
you’ll gain valuable experience making practical trade¬ 
offs against important time, reliability and economic 
constraints. 

Most important, you won’t be exiled to a sub¬ 
specialty: Xerox programmers get involved in all the 
types of systems mentioned above. Our development 
and training program rotates you by plan among them, 


with a number of simultaneous projects to broaden you 
faster (average project length, 6 months). 

And you can move ahead fast: keeping EDP opera¬ 
tions apace with corporate growth on the order of a 
1600% sales increase in the last decade requires similar 
growth within. If you would like to work in scientific 
and/or business programming and have a Bachelor’s 
degree (or experience with an IBM 360 or 7000 system, 
or Univac 1108, using COBOL or AUTOCODER) we’d 
like to tell you about Xerox opportunities tailored to your 
talents and interests...and provide you with a projection 
of your advancement. To start the dialogue, send your 
resume, including salary history and requirements, to 
Mr. Robert A. Moore, Department MZ-27-AI, Xerox 
Corporation, P.O. Box 
1995, Rochester, New 
York 14603.We are an 
Equal Opportunity Em¬ 
ployer (m/f) 


XEROX 
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where will you be in 1973? 

Five years at Sanders will make you immeasurably more accom¬ 
plished. 

Here you will work on new things, designing and building systems 
to answer yet unsolved problems — significant problems that can 
change the way we live, perhaps the course of history. To carry out 
such an assignment you are going to have to find new answers. 
Answers in turn raise further questions. 

This is progress — cutting a path to what is meaningful through 
the choking flow of random data that all too often is a substitute for 
thought. 

This is the opportunity at Sanders. Here your role can be personally 
and professionally rewarding. 

WRITE to Mr. T.J. Auger today for career information. The address: 
Sanders Associates, Inc., Dept. 296 D, 95 Canal Street, Nashua, New 
Hampshire 03060. 

COMPUTER SYSTEM ENGINEERS ■ DIGITAL DESIGN ENGINEERS ■ PROJ¬ 
ECT ENGINEERS ■ PRODUCT DESIGNERS ■ SYSTEM ANALYSTS ■ SYS¬ 
TEM PROGRAMMERS ■ APPLICATION PROGRAMMERS 


CREATING NEW DIRECTIONS IN ELECTRONICS 
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SANDERS 


ASSOCIATES, INC. 

■ftr m Sanders associates, inc An Equal Opportunity Employer M/F 









Step ahead 
with NCR 


NCR operates in one of the most 
challenging and constructive of all 
business fields. Our chief effort is 
directed toward helping business op¬ 
erate more effectively. This is ac¬ 
complished through providing better 
and complete data processing sys¬ 
tems. 


NCR’s new product releases during 
the past year averaged more than 
one a month, and ranged from a 
major new computer family to a 
new line of cash registers. The de¬ 
velopment of NCR’s "Total Systems” 
concept has contributed substantial¬ 
ly to the company’s growth. 


As worldwide sales continue to in¬ 
crease, many different skills are 
presently in demand at NCR for the 
installation of total data processing 
systems. Current requirements are 
in Dayton. 


Scientific Programmers-lf you as an 
experienced FORTRAN Programmer 
are interested in becoming associated 
with a rapidly expanding area here 
at NCR, then you will find the chal¬ 
lenge of designing and implementing 
new FORTRAN compilers for con¬ 
versational and realtime systems an 
excellent opportunity to further your 


Industrial Systems Specialists-Spe- 

cific knowledge of the operation of 
data flow systems in such major in¬ 
dustries as: metal fabrication, pro¬ 
cess manufacturing (chemical, glass, 
rubber) printing, publishing and 
distribution or manufacturing of con¬ 
struction material. Design and devel¬ 
opment of computerizer systems for 
NCR customers will be your major 
assignment. 

Software Development Programmers 

—Will be significant in the creation 
of real time, on-line major projects 
for commercial institutions. This in¬ 
volves the design of complete pack¬ 
aged software systems. 


Product Planning Systems Specialist 

- Opportunity currently exists for 
individual interested in design of 
real-time on-line terminal systems for 
retail industry. Your responsibility 
will include complete systems plan¬ 
ning and development. Requirements 
include sound knowledge of soft-ware 
and‘basic understanding of hardware. 

If you are interested in a sound fu¬ 
ture with a growing concern, and 
have the necessary formal education 
and related experience in any of the 
areas mentioned. 

Contact: Mr. T. F. Wade 
Executive & Professional 
Placement 

The National Cash Register 
Company 

Dayton, Ohio 45409 

\ 

AN EQUAL OPPORTUNITY EMPLOYER 



THE NATIONAL CASH REGISTER COMPANY 


DAYTON, OHIO 45409 
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engineers • scientists • programmers 

There are two ways 
to look at Houston 


It’s a fact that Houston, Texas com¬ 
bines the best of two worlds —a world 
to work in and a world to live in. For ex¬ 
ample Engineers, Scientists, and 


ball around an uncrowded golf course. 
Water ski or sail along a breath-taking 
lagoon. Listen to a nationally-renowned 



Program¬ 
mers at Lock¬ 
heed Electronics 
Company are involved in one of the 
largest, most challenging pioneering 
efforts ever undertaken... the explora¬ 
tion of space. These dedicated profes¬ 
sionals working at NASA’s Manned 
Spacecraft Center are providing an¬ 
swers to questions such as where our 
Astronauts will land, what they can ex¬ 
pect, and the many tasks they will per¬ 
form. 

And pioneering in the space tech¬ 
nology is just one of the many advan¬ 
tages you will enjoy when you live and 
work in the new Houston. 

Your place of work at Lockheed can 
be only a ten or fifteen minute stroll 
away from a charming and spacious 
exurban home. You can drive a golf 


sym¬ 
phony orchestra in a 
fantastic concert hall. 

And shop in elegant stores in metro¬ 
politan Houston (the sixth largest city 
in the United States). 

You can also send your children to 
exceptional schools. With children 
whose fathers are the pioneers of 
outer space. In 1966, nearly 10% of the 
high school seniors in the local district 
were semi-finalists in the National 
Merit Scholarship tests compared to a 
national average of one-half of one 
percent. 

Why not take the next ten minutes 
and write us about your experience 
and qualifications. Address: Mr. Dean 
Pearson, Lockheed Electronics Com¬ 
pany, 16811 El Camino Real, Houston, 
Texas. Or call him collect at (713) 
488-0080. 



LOCKHEED 

ELECTRONICS COMPANY 

A Division of Lockheed A ircraft Corporation 

An Equal Opportunity Employer 

Join Lockheed Electronics Company , Houston Aerospace Systems Division 
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new literature 


PLOTTING SYSTEM: Twelve-page bro¬ 
chure illustrates applications for the 
DPS -6 digital plotting system in such 
fields as civil engineering, finance, 
marketing, and construction. The sys¬ 
tem includes an X-Y plotter, an input 
source and supporting software and is 
offered in either vertical or horizon¬ 
tal models. MILGO ELECTRONIC 
CORP., Miami, Fla. For copy: 
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TIME-SHARING: Feature article in quar¬ 
terly magazine reviews various ways 
in which multiple users are applying 
the capabilities of the 940 time-shar¬ 
ing system. Applications include 
character-recognition research, petro¬ 
leum exploration, financial analysis, 
and environmental studies. SCIEN¬ 
TIFIC DATA SYSTEMS, Santa Mon¬ 
ica, Calif. For copy: 
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use for a wide variety of problems in 
transportation. Purpose of the report 
is to provide examples of transim 
applications to assist users of the 
method in their simulation analyses of 
similar problem areas. PB-176 158. 
Cost: $3; microfiche, $.65. CLEAR¬ 
INGHOUSE, U.S. DEPT. OF COM¬ 
MERCE, Springfield, Va. 22151. 


DESK-SIZE COMPUTER: Eight-page bro¬ 
chure describes the company’s line of 
digital computing equipment. Model 
DE-600 can be used as a calculator 
or digital computer, uses familiar al¬ 
gebraic symbols both on the keyboard 
and to set up the programming panel. 
Sample procedures and solution times 
are also included. CLARY DATA- 
COMP SYSTEMS, San Gabriel, 
Calif. For copy: 
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OPTICAL SCANNING SYSTEM: 12-page 
brochure describes model 70 optical 
scanning system’s capabilities, appli¬ 
cations, basic principles, flexibility of 
operation, and the forms and formats 
it handles. The device reads pencil 
marks from 8/2 x 11 in. documents 
and records the data on magnetic 
tape. OPTICAL SCANNING CORP., 
Newtown, Pa. For copy: 
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DATA COMMUNICATION: 34-page in¬ 
troductory manual outlines the vari¬ 
ous techniques used to accomplish 
the different types of communication, 
what these services are, and from 
whom they may be purchased. Glos¬ 
sary of terms is included. DIGITAL 
EQUIPMENT CORP., Maynard, 
Mass. For copy: 
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ACM SEMINARS: Brochure gives perti¬ 
nent information on professional de¬ 
velopment seminars to be held early 
in 1968. Topics include the selection 
and evaluation of computer person¬ 
nel; digital simulation of physical sys¬ 
tems; file structures for on-line sys¬ 
tems; managing the computer center; 


DIGITAL MEASURING SYSTEM: Folio of 
literature describes the series 6200 
digital measuring system, a modular 
system featuring plug-in versatility. 
Other literature is to be added as 
additional function modules are de¬ 
veloped. ELECTRONIC ASSOCI¬ 
ATES, INC., West Long Branch, N.J. 
For copy: 
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MAG TAPE: Data sheet provides tech¬ 
nical information on physical and 
magnetic properties, wear resistance, 
photo sensing markers, placement of 
markers and storage and operating 
environment factors of new tape for 
digital computers. In a 200-pass test, 
the tape is said to average less than 
one permanent write error per pass 
with a maximum of two permanent 
write errors in any given pass. AU¬ 
DIO DEVICES INC., New York, 
N.Y. For copy: 
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TRANSPORTATION SIMULATOR: 140- 
page report describes the transim 
transportation simulator developed at 
ucla to fill the need for a general- 
purpose computer simulation method 
which is simple and economical to 



For CRT SPOTS in a hurry... 

... the fastest deflection amplifiers available 

New Beta ±35 volt Deflection Amplifiers, series DA223*, DA224* and DA225*, are the 
fastest now available. Rated for ±2.0, ±4.0 and ±6.0 amperes of deflection current 
respectively to each axis of a directly-coupled deflection yoke. 

POWER SUPPLIES —Maximum performance when operated from ±35 volt power sup¬ 
plies. Can be operated, however, from any power supply level from 15 to 35 volts. 
For raster scanning applications, operate with any two unsymmetrical power supplies 
totaling up to 70 volts for greater flyback voltage capability. 

DAMPING & BANDWIDTH — A unique method of damping optimizes the Amplifier for the 
particular yoke being used. The Amplifiers exhibit essentially constant small-signal 
bandwidth irrespective of load inductance. 

CHOICE of CLASS A or CLASS AB — Class A for nonlinearities of ±0.02% maximum or 
Class AB for minimum, power consumption. 


Send for data sheet on 
the fastest deflection 
amplifier available, fast. 

*pat. pending 




3 


Beta instrument corp. 

377 ELLIOT ST., NEWTON UPPER FALLS 
MASSACHUSETTS / TEL. 617 • 969-6510 


January 1968 
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Systems 

Programmers 


At Sanders in Bedford you 
can make the most of your 
creativity 


If your basic strength lies in knowing computer 
systems, this position offers real career potential. 
You should have designed and built systems for 
multi-user applications in time-sharing and real¬ 
time response modes. 

You also should have designed and built ad¬ 
vanced assemblers and compilers, fiie-oriented 
systems, and display systems. 

Three to five years of experience is required, 
the emphasis on knowledge of systems rather than 
oh applications programming. 

Sanders offers exceptional opportunities for 
professional development. Facilities include the 
newest commercially available equipment plus 
state-of-the-art hardware developed here. Systems 
are everyone’s business at Sanders, and you will 
be encouraged to contribute solutions beyond your 
own specialized area. And because we emphasize 
creativity, you will be constantly encouraged to 
innovate rather than follow conventional practice. 

Insuring the long-term stability required for 
secure professional advancement is Sanders’ out¬ 
standing growth: sales climbed last year from 66 
to more than 139 million dollars, 90' per cent for 
systems, programs, and equipment we designed 
and developed. 

You will find added security in the outstanding 
benefits program, which includes liberal salary 
policies, 100 per cent prepayment of costs for 
outside study, and comprehensive insurance 
coverage. 

WRITE or send your resume, including current 
salary, to Mr. Gerald Trotman, Sanders Associates, 
Inc., Dept. 306 D, Crosby Road, Bedford, Mass. 
01730. 

BEDFORD DIVISION 
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#T. M. SANDERS ASSOCIATES, INC. . .. _ . .... 

An Equal Opportunity Employer M/J 
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CAREER MEMO 

To PROGRAMMERS/ANALYSTS/ENGINEERS 
From EVERETT KELLEY ASSOCIATES 

If your present position lacks professional motiva¬ 
tion . . . NOW is the time to let us program your pro¬ 
fessional future . . . 

Consult our staff of experienced specialists who are 
at your disposal. They will open doors and arrange 
favorable interviews with selected clients. Utilize 
your total professional capability in: 


Scientific Programming 
Real Time Systems 
Software Development 
Operations Research 
Applied Systems 
Systems Design 
Consulting 


Digital or Logic Design 
Circuit Design 
Commercial Programming 
Mathematics 
Development Engineering 
Communications 
Sales/Marketing 


Salary range: $8,000-$30,000. All expenses paid by 
client companies (fees, interviewing and relocation). 
Submit your resume in strict confidence, including 
salary requirements and geographic preference, di¬ 
rectly to Mr. R. L. Keilholtz or Mr. Donald Wayne, or 
write for our composite resume form A. 

EVERETT KELLEY/i^ 
ASSOCIATES (M 

Consultants to the 
Computer Industry 

121 So. Broad Street (Suite 1 BOO) 
Philadelphia, Pa. 1R107 





... 
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III THESE NATIONAL POSITIONS FROM 7,000 TO $20,000 


■ CIRCUIT DESIGN ■ DIGITAL OR LOGIC DESIGN SWITCHING ■ 
COMMUNICATIONS ■ MANUFACTURING ■ RELIABILITY ■ SOFTWARE 
DEVELOPMENT ■ SCIENTIFIC PROGRAMMING ■ REAL TIME SYS¬ 
TEMS ■ BUSINESS SYSTEMS ■ COMMERCIAL PROGRAMMING ■ OPS 
RESEARCH 

NATIONAL CHOICE: NEW ENGLANDBNEW YORK*PHILADELPHIABWASHINGTON 
MIDWEST ■ SOUTH ■ CALIFORNIA ■ TEXAS ■ FLORIDA ■ AND OTHER AREAS 

FREE: CAREER OPPORTUNITIES BULLETIN 

For,a complete listing of outstanding positions with National 
Companies circle subscriber service card using home address only. 

Free custom service. All expenses paid by client companies (fees, 
interviewing & relocation.) Send resume in confidence with present 
salary and geographic preference. No obligation. 


4 “' 


. 4 “ 


La Salle Associates 

PROFESSIONAL SEARCH DEPT., 2136 LOCUST STREET, PHILA., PA. 19103 
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new literature 

decision tables; computer graphics; 
information storage, retrieval and 
management; time-sharing systems. 
All will be held in several different lo¬ 
cations. ASSOCIATION FOR COM¬ 
PUTING MACHINERY, New York, 
N.Y. For copy: 

CIRCLE 190 ON READER CARD 

DISPLAY AND CONTROL DEVICES: 

Eight-page catalog describes com¬ 
plete company line of display, control 
and input/output devices and sys¬ 
tems. Sections include digital read¬ 
outs, display systems, subminiature 
indicators, transistor controlled indi¬ 
cators, switch/indicators, switches, 
electronic keyboard systems, CRT 
display systems, and special products. 
TRANSISTOR ELECTRONICS 
CORP. For copy: 
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TAPE SYSTEMS: Twelve-page brochure 
lists the necessary peripheral products 
and supplies for tape controlled ma¬ 
chines. All company products are de¬ 
scribed and services outlined. NU- 
MERIDEX TAPE SYSTEMS, INC., 
DIV. DIVERSIFIED METAL PROD¬ 
UCTS, Chicago, Ill. For copy: 
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CAREERS: 40-page directory of employ¬ 
ment opportunities for computer en¬ 
gineers, systems and applications pro¬ 
grammers, and systems analysts. 30 
employers represented with full-page 
profiles. RESOURCE PUBLICA¬ 
TIONS INC., Princeton, N.J. For 
copy: 
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MULTIPLEXER: Technical bulletin on 
model 3929 digital instrument multi¬ 
plexer which provides time-sharing 
capability for five or more input 
sources gives specifications and spe¬ 
cial features, as well as information 
on the company’s digital printers, 
which may be used in conjunction 
with the multiplexer. BECKMAN IN¬ 
STRUMENTS, INC., Richmond, 
Calif. For copy: 
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MAG TAPE CLEANER: Two-page bro¬ 
chure describes model magnetic tape 
cleaner capable of cleaning I 2 ", h", 
and 1" tapes on all standard com¬ 
puter and instrumentation reels up to 
14" in diameter. Automatic forward 
and reverse pass cleaning cycle cleans 
a 2400' reel of I 2 " tape in 4.8 min¬ 
utes. GENERAL KINETICS INC., 
Reston, Va. For copy: 
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Software 



Hardware 



Anywhere! 


Growth Jobs for 
EDP Professionals 

the necessary data to help fcUP profes¬ 
sionals advance their careers. Our client 
company openings represent excellent sit¬ 
uations in research, development, and 
operations. Our job openings provide max¬ 
imum growth potential. Our experience 
and knowledge assures the applicant of 
being introduced to the company and posi¬ 
tion best suited to him. . . 

Brentwood offers fee-paid growth oppor¬ 
tunities in the following areas: 

applied systems • compiling • assembling 
• automatic languages • operations re¬ 
search • commercial programming • sys¬ 
tems design • scientific computation and 
analysis • information retrieval • mathe¬ 
matical and numerical computation and 
analysis * diagnostics • digital and logical 
design • operational real time • utilities 

Contact or call collect in confidence 


BRENTWOOD 

PERSONNEL q7 ASSOCIATES 

Newark, 786 Broad St., Newark, N.J. 07102 
(201) 622-0915, Frank Jones 
Boston, 80 Boylston St., Boston, Mass. 02116 
(617) 542-9410, Jeff Kurtz 
Philadelphia, 510 Penn Ave., Ft. Washington, Pa. 
19034, (215) MI-6 8801, Joe Volz 


PROGRAMMERS 

Immediate Career Positions 
at 

Lockheed-Georgia 

SCIENTIFIC 

SCIENTIFIC PROGRAMMERS—for large scale computers. Degree in 
Engineering, Mathematics, or a Scientific field with two or more years 
experience in programming large scale computers for the solution of 
scientific and technical problems. 

HYBRID 

SCIENTIFIC PROGRAMMER-SPECIALIST. BS degree in Math, Physics or 
EE. Eight years Analog experience, with some experience on hybrid 
computers in applications of light simulation, flight controls, and dy¬ 
namics. 

SCIENTIFIC PROGRAMMER-SENIOR. BS degree in Math, Physics or EE, 
with Real Time experience. Time sharing experience, preferably on CDC 
3000/6000 series equipment. Hybrid and Analog experience highly de¬ 
sirable. 

SCIENTIFIC PROGRAMMERS. BS degree in Math, Physics or EE, with 
applications programming experience on CDC 3000/6000 series equip¬ 
ment. Knowledge of machine language and experience in random access 
devices and unit record equipment. 

Send your resume to: Professional Employment Coordinator, Lockheed- 
Georgia Company, 834 West Peachtree Street, Atlanta, Georgia 30308, 
Dept. 1-D. Lockheed is an equal opportunity employer. 

AIRLIFT CENTER OF THE WORLD 
LOCKHEED-GEORGIA 

A Division of Lockheed Aircraft Corporation 
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The data processing structure 
centers on the Programmer. 

RCA knows that. 

That’s why we want the best. 


It’s vitally important to a programmer to pick a systems- 
oriented company. And that’s what you get at RCA ... in a 
wide variety of applications areas ... supported by firsts 
in hardware technology that enable you to program for 
faster, higher-capacity machines. 

Here, for example, are two RCA divisions that are dedicated 
to the best in programming assignments. 


RCA Electronic Data Processing is in a period of 
unprecedented growth as a direct result of the success of 
the Spectra 70 product line, a true third generation computer 
system. Here EDP professionals can find unmatched 
opportunities for career development. 


Systems Programming projects include time sharing, 
executive systems, random access, compilers, utility 
systems, information retrieval and other areas. Other 
career opportunities exist in management information 
systems, field system support, special industry applications, 
product planning and engineering. 


Openings are at all levels for those with a minimum of 2 years 
experience. Location is in Cherry Hill, New Jersey. 

RCA Graphic Systems Division is busy adding the speed of 
electronics to typesetting. 

At this division we’ve combined computers with new 
electronic typesetters that can set the text for an entire 
newspaper page in less than two minutes. Together, they 
do the complete job: store and recall manuscripts, size 
and lay out pages, and set the type. 

These assignments require exceptional programmers who 
. combine experience and competence with imagination. 

It isn’t easy, but it’s fascinating; requiring bold creative effort 
in return for personal recognition and reward. 

Openings are at all levels for those with a minimum of 2 years 
programming experience. Location is Princeton, New Jersey. 

To find out more about these major areas of programming at 
RCA, write to: Mr. T. Beckett, RCA, Dept. SW-1, Bldg. 2-2, 
Camden, New Jersey 08102. An Equal Opportunity Employer. 




CIRCLE 321 ON READER CARD 











" 







If you don’t fit in, 


get out. 

OK, you’ve been selling computers, or doing systems 
analysis, or programming. 

And you’re good at it. 

But you’re not getting anywhere. 

It could be the company you’re in. If it isn’t growing 
very fast, it probably isn’t promoting very fast. 

Or maybe you’re the kind of guy who has too many 
new ideas. 

Maybe you wear the wrong kind of ties. 

Or the wrong color suits. 

Or just the wrong color. 
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If that’s the kind of rut you’re in, don’t fight it. 
Switch. 

To us. 

You already know about us. We’d like to know 
about you. A few basic facts will do: who you are, 
where you’ve been, what you do. Send them to Bob 
Wheelan at SDS, 1649 17th- 
Street, Santa Monica, California 
90404. He won’t discuss this in¬ 
formation with anyone. 

Scientific Data Systems, 

Except maybe you. Santa Monica, California 





















booifs 

Privacy and Freedom, by Alan F. Westin, 
Atheneum, 1967. $10. 

Most defenders of privacy against 
“electronic snooping” are arm wavers: 
they declaim against the threat to 
a “cherished right of free men” and 
assume instant sympathy. Even those 
inclined to be sympathetic may some¬ 
times wonder uneasily about this 
cherished right, watching their fel¬ 
lows eagerly rushing to bare their 
private lives on television shows; 
noting masses of federal employees 
(Professor Westin asserts 200,000) 
voluntarily submitting to polygraph 
tests without protest; and observing 
their fellows willingly inhabiting ca¬ 
cophonous anthills, riding in sardine 
subways, and taking their pleasure at 
teeming public beaches and stadiums. 
One of the great virtues of this impor¬ 
tant book is that Professor Westin is 
not an arm waver. He devotes a 
sizable portion of his book to a ra¬ 
tional demonstration that privacy is 
important to man’s psyche and free¬ 
dom, and has the fairness to present 
evidence that the value of privacy is 
far from universally appreciated. 

Mayor Lindsay of New York, re¬ 
viewing this book for Life (a tough 
act to follow), was upset by this; he 
complains that Professor Westin dis¬ 
plays insufficient outraged indignation 
at the invasions of privacy he chroni¬ 
cles. This is unfair, because although 
the author’s personal bias is as strong 
as anyone’s (he says so in the book), 
he is attempting to present a rational 
foundation for others to use in 
strengthening the defenses of per¬ 
sonal privacy. In fact, Professor West¬ 
in chides some of the intemperate 
arm wavers who, he believes, have 
done his cause little good by simply 
creating high intensity sound waves. 
Mayor Lindsay also notes correctly 
that the book is a little dry. In 
developing his carefully reasoned his¬ 
torical foundation, Professor Westin 
presents exhaustive chronicles of the 
legislative history of privacy protec¬ 
tion, and of judicial actions and pub¬ 
lications related to each issue he dis¬ 
cusses. These chronicles are slow 
going for the casual reader, but cer¬ 
tainly necessary background for any¬ 
one wishing to be well informed in 
this area. 

Starting with anthropological stud¬ 
ies and animal analogies, Professor 


Westin attempts to demonstrate that 
privacy is an innate need of mankind. 
He then proceeds to an historical 
survey of efforts to guarantee privacy, 
reminding us that the framers of the 
Federal Constitution placed a pri¬ 
mary. emphasis on individual dignity 
and protection from government pres¬ 
sure. He shows that the words “pri¬ 
vate” and “privacy” were used from 
the start in connection with these 
individual rights. He presents a his¬ 
tory of court decisions from the early 
19 th century through the present, 
showing both a general judicial sym¬ 
pathy for privacy and a continued 
difficulty in separating public neces¬ 
sity from private right. In particular, 
the courts have been confused and 
vacillating in regard to surreptitious 
observation of individuals through 
technological means—wire tapping, 
recording and photography—ever 
since the 1880’s. Seven Supreme 
Court decisions during the last 30 
years are used to point up this confu¬ 
sion with especial clarity. The Court 
has reversed itself frequently, and has 
never provided a clear foundation for 
enforceable legislation. 

In the area of most concern to us, 
potential invasions of privacy because 
of computer-based collections of data, 
Professor Westin shows less interest 
or concern than in areas involving 
more physical types of privacy inva¬ 
sions. He believes that the history of 
concern with data availability dates 
back only to the mid-1960’s, and 
confuses this concern with the con¬ 
cern over growing reporting burdens 
and volumes of government-required 
paperwork. He also shows a tendency 
to confuse the present with the fu¬ 
ture, speaking almost in the present 
tense of national data banks and inter- 
organizational dossiers containing in¬ 
dividual personal histories. He cites 
some of the more outrageous claims 
for universal computer utilities and 
cashless societies made by optimistic 
members of our profession, but in¬ 
spires respect by indicating some 
skepticism about their practicability 
(apparently only computer experts 
believe these forecasts). He does be¬ 
lieve that in time our entire govern¬ 
mental structure and financial system 
will change in basic structure because 
of the “behavioral-predictive theory of 
information” made possible by com¬ 
puters. He asserts that in such an 
environment it will be more difficult 
than at present for the individual to 
inspect, verify, or correct records 
about himself. One hopes that, in 
fact, the opposite will be true: that 
any greater availability of data for 
investigators will be accompanied by 
a greater availability of data to the 
subject for inspection and review. 


A failing Professor Westin shares 
with other commentators on national 
data banks is a failure to appreciate 
the magnitude of the problem of 
collecting the data. Those of us who 
have been associated with file conver¬ 
sion and standardization efforts can 
conceive of the work involved in 
bringing all the nation’s files of infor¬ 
mation about organizations and indi¬ 
viduals into commonality of nomen¬ 
clature, coding, format, and machine 
readable medium. Such an effort may 
very well require more manual labor 
than any single task ever undertaken 
by mankind. (One is tempted by the 
foolish thought that this job might be 
a good answer to the problem of 
providing jobs for the unemployable. 
If they were used for the job of data 
re-coding and keypunching,' there 
would be several advantages: the so¬ 
cial good involved, the relatively low 
cost, and an automatic degree of 
protection for the individual resulting 
from the colossal mass of transcription 
and coding errors in the file that 
would frustrate most inquiries.) 

Professor Westin devotes more at¬ 
tention to surveillance devices (wire 
tapping methods, microphones and 
optical devices) than to any other 
area, perhaps because of their longer 
history of use, public protest, and 
legislative action. He chronicles ex¬ 
amples of their use and of protests 
against them in detail, and observes 
that such devices are available to 
all—and even advertised sometimes 



in ways that would appeal to voyeurs 
and the abnormal. He notes some¬ 
what ruefully that the public seems to 
approve of their use where the objec¬ 
tive is popular. As examples, he 
speaks of “automated” TV heroes and 
public applause of successful surveil¬ 
lance of reprehensible criminals. For¬ 
tunately, the examples of the use of 
surveillance devices indicate that a 
great deal of effort is involved in 
successful spying. Presumably this 
will always impose a practical restric¬ 
tion on the scope of their use. 

The author mounts an effective 
attack against use of the polygraph, 
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Whatever your specialty, 
chances are 
TI has the opening. 



Now all we need 
is your name. 


We’ll shoot the photo later. So just 
send us your name on the coupon. 

Add anything you want about 
yourself. 

Things like what your degree is. 
What you’ve been doing for the past 
two to five years. What you’d like 
to be doing for the next five or ten. 

The adjoining column lists some 
of our current openings. 

We can assure you of this. 

Whatever your specialty, chances 
are we have an important job. Im¬ 
portant to the company. Important 
to you as an individual. And when 
you look at our growth record, plus 
what we have planned for the future, 
you’ll see why. 

Since World War II, TI has grown 
200-fold to a $580-million annual 
billings level. Our present growth 


Texas Instruments 

INCORPORATED 


goal is to reach $3-billion in annual 
sales in the next decade. 

Even though TI is a big, diversi¬ 
fied company, with plans to get 
bigger, you won’t get lost here. 

One of the things that manage¬ 
ment is accomplishing is that you 
retain your individuality and can 
relate your own personal goals to 
those of the company. 

How we achieve this retention of 
individuality is told in a compre¬ 
hensive brochure. It’s yours by re¬ 
turn mail for the asking. 

It gives you a look at what we 
do. It shows why we can offer you 
meaningful growth opportunities in 
a wide range of disciplines. 

Don’t be surprised to find that 
we have an opening with your name 
on it. 


Tom Dudley 
P. O. Box 5474 
Dallas, Texas 75222 

Please send me the story of TI. 


My degree is:_ 

My area of interest is: 



An Equal 

Opportunity Employer 
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TI 

openings 


BUSINESS SYSTEMS ANALYST 

Assist Program Managers, install Project 
Management System and monitor progress. 
BA in Business, Mgt. or engineering. 

JR. COMPUTER SYSTEMS ANALYST 
Design, install and maintain systems 
developed to improve administration of data 
processing operation department. 

BS. Computer prog and operation experience. 
SYSTEMS ANALYST 
Design and analyze flow charting, 
computer programming of common 
application, system and programming docum. 
Math, accounting, management or 
science degree plus prog experience. 
COMPUTER ANALYST 
Programming, diagnostic programming of 
monitors, assembler loading, I/O routines and 
arithmetic routines. BS in Math or EE. 

1-5 years’ experience in system analysis. 
COMPUTING SYSTEM ANALYST 
Design, prepare and test computer program 
for IBM 7074, 360, 1401, 1440, or 1460 
with Tape or Disk files. - 
BS in science, engineering, math or business 
plus 2-4 years’ related experience. 
MANAGEMENT SYSTEMS ANALYST 
Design and implement information systems. 
Design all facets of systems. 
Responsible for accounting, marketing, 
procurement, quality and facilities. 
Business or engineering degree with 
related computer orientation, creativity. 
COMPUTER SYSTEMS PROGRAMMER 
Develop and implement system for on line 
to S/360 50/65 and Model 20. 

BA, desire MBA. 3-5 years’ experience 
prog/systems for computer systems and 
1-3 years in unit record. 
COMPUTER ANALYST 

Experience in systems analysis, programming, 
diagnostic programming of monitors 
and arithmetic routines. 

Design and execute programs for 
IBM 7074, 1401, 1440, 1460, and 360. 

BS plus 2-4 years’ experience. 

SR. COMPUTER SYSTEMS ANALYST 
Design, install, follow up, complete 
computer-oriented systems. 

Design and install division software. 

Math, science, or engineering degree. 

• 5 years' related experience. 
MANAGEMENT SYSTEMS MANAGER 
Provide leadership for continued development 
and installation of advanced management 
information and control systems and direction 
of computer facility. Minimum BS. 

MBA preferred. Several years broad 
related experience. 
MANAGEMENT SYSTEMS ANALYST 
Design and install information control system 
with emphasis in manufacturing control areas. 
Prefer MBA with knowledge of manufacturing 
and data processing. 

ENGINEER 

Selection and integration of I/O devices 
to digital computers. BSEE or MSEE 
with digital computer input/output 
equipment experience. 

• DATA ANALYST 

Analysis and interpretation of geophysics, 
oceanographic and acoustic data. 

BS in Math, Physics, Geophysics or 
Oceanography. Good math background. 

WRITE FOR COMPLETE LIST 
OF CURRENT OPENINGS 

An Equal Opportunity Employer 
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books 


describing it (with convincing evi¬ 
dence) as almost completely unreli¬ 
able as well as outrageous to personal 
privacy. He fears that technology will 
make possible polygraph tests per¬ 
formed without awareness of the sub¬ 
ject being tested, an unwelcome pos¬ 
sibility. Subliminal advertising is also 
discussed briefly, because of the pri¬ 
vacy-invading aspect of its use with 
an unaware audience. In this case 
there was great public objection to 
the technique, and there has been 
fairly conclusive proof of its ineffec¬ 
tiveness. Professor Westin concedes 
that it is not in use now, but remains 
concerned because he theorizes that 
some similar, more effective technique 
might be developed in the future. 

Some of Professor Westin’s major 
blasts are aimed at personality test¬ 
ing. He asserts that it is of doubtful 
value at best, and is used far more 
widely than it should be in personnel 
interviewing and security matters. He 
cites in support of his thesis a number 
of authorities who have refused to use 
personality testing; it is noteworthy 
that these non-users generally refer to 
ineffectiveness of personality testing 
rather than any fear of public objec¬ 
tion. Indeed, Professor Westin rue¬ 
fully concedes that the public does 
not seem to mind submitting. He 
again lapses into speculation, hypoth¬ 
esizing that in the future personality 
testing might be combined with some 
form of drug or electric treatment 
that approximates actual mind con¬ 
trol. Profoundly important as this 
would be if it happened, there seems 
little use in considering such a purely 
speculative possibility in a book in¬ 
tended to be primarily factual. 

Professor Westin speaks quite ex¬ 
plicitly of measures he thinks should 
be taken to protect personal privacy. 
He believes that the climate of public 
opinion has changed to a degree that 
makes effective legislation possible, 
but no convincing proof of this ap¬ 
pears in his book and it must remain 
a personal judgment. He does make 
the telling observation that both right 
wing and left wing critics are united 
in support of privacy protecting legis¬ 
lation, the conservatives because they 
fear increased use of surveillance by 
“big brother” regulating the entrepre¬ 
neur, and the liberal because of his 
concern for individual freedom. He 
may be right, but it would be com¬ 
forting to see more solid evidence of 
universal public concern. 

In connection with restrictions on 
data availability. Professor Westin 


advocates the usual passwords, ma¬ 
chine rejection of invalid questions, 
and maintenance of records of activ¬ 
ity including identification of ques¬ 
tioner and question. He also advo¬ 
cates the establishment of certain 
over-all legal and regulatory princi¬ 
ples which apply to all areas of 
privacy protection. They center 
around the principle that each inva¬ 
sion of privacy must be individually 
justified by the courts, and that every 
such invasion must be monitored after 
the fact for compliance with the orig¬ 
inal intent. Specifically, he suggests: 

1. Individual justification of each 
invasion of privacy; 

2. Proof that no alternative legal 
means could be used; 

3. Proof that the technique to be 
used is effective in principle; 

4. Demonstration that it is im¬ 
practicable to gain the consent 
of the party to be observed; 

5. Specific restriction on the 
scope, duration, and operation 
of each surveillance, followed 
by monitoring of compliance; 

6 . Government-sponsored d e v e 1- 
opment of protective devices 
and measures of redress that 
can be used by individuals and 
organizations; 

7. Establishment of explicit sets of 
standards and codes of conduct 
for employers, professionals, 
and others having individuals’ 
privacy at their disposal. 

He believes that if statutes are 
enacted at the federal and state level 
incorporating these principles, and 
that if suitable judicial and review 
bodies are set up including proce¬ 
dures for individual redress, that satis¬ 
factory privacy protection can be ob¬ 
tained. 

Perhaps Professor Westin is right; 
perhaps this legal mechanism will 
solve the problem. However, one 
wonders if this is not another of the 
many cases where legislation is only 
peripheral to the issue. Perhaps the 
people will have the degree of pri¬ 
vacy they want regardless of what 
laws are on the books. If they collec¬ 
tively and individually cherish their 
privacy, they will not need laws to 
help them offer massive resistance to 
the official invader, and to discourage 
the private invader by showing him 
general contempt and lack of employ¬ 
ment. If they do not care for their 
privacy no laws will cause them to; 
no one will object to violations of the 
codes of ethics; no one will use the 
means of obtaining redress of griev¬ 
ances. We are with you, Professor 
Westin, but if most people are not, 
perhaps the issue is already decided 
against you. 

Frederic G. Withington 
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PROGRAMMING ANALYSTS: 


If supporting the 
Apollo missions appeals to you, 
come to IBM Houston 


We’re operating in real time—with 
System 360 Model 75’s. And we need 
programming analysts who want to 
solve problems at state-of-the-art 
levels. 


IBM’s Federal Systems Division is 
deeply involved in the NASA Apollo 
manned-flight program —about the 
most exciting program going. 

We’re located in Nassau Bay, right 
across the street from NASA. Here 
you’ll find one of the largest concentra¬ 
tions of computer equipment — the lat¬ 
est — in the world. 

You’ll also find some of the most 
pleasant living imaginable. 

The area is a gracious, established 
community on navigable water. 
There’s boating, fishing, swimming, 
water-skiing. And the Gulf beaches are 
just minutes away. 


That’s not all 


Housing is reasonably priced. And 
there are excellent schools for your 
children. Your educational opportuni¬ 
ties are good, too. Both Rice and the 
University of Houston offer graduate- 
level courses in computer technologies. 
And among IBM’s many company 


benefits are several programs in which 
we’ll pay for your education. 

Are you one of these people? 

We’re looking for programming ana¬ 
lysts in three basic areas: Communica¬ 
tions Programming, Mathematics Pro¬ 
gramming and Real-Time Program¬ 
ming. 

You should have a Bachelor’s degree 
in Science, Engineering or Mathema¬ 
tics. Equivalent experience, in some 
instances, is acceptable. You should 
have at least one year’s experience at 
the professional level. 

Contact IBM today 

If you’re interested in the Apollo pro¬ 
gram as a job, and IBM as a company, 
write us today. We want to talk with 
you — as soon as possible. 

Mr. W. J. Baier 
IBM Corporation 
Department UC9-N 
1322 Space Park Drive 
Houston, Texas 77058 


An Equal Opportunity Employer 


122 


DATAMATION 




TRW is Tom Wangsness applying 
creativity to management systems - 



Tom, Senior Management Systems Ana¬ 
lyst in the Management Systems Depart¬ 
ment, is responsible for designing and 
programming computer-oriented infor¬ 
mation systems. He’s not just a pro¬ 
grammer, nor a systems analyst. He is 
a hybrid! 

Tom puts it this way...“TRW...it's 
hardware, software, and applications — 
freedom to work out my own path toward 
my assigned goals.” 

C.-P 

Move your career in sophisticated man¬ 
agement systems to TRW and work with 
a group that will double in size this year. 
Drop a line (and a resume) today to 
Jerry L. King, Professional Placement, 
Room 1901-A, TRW Systems Group, One 
Space Park, Redondo Beach, California 
90278. 

We need men and women with expe¬ 
rience as: 

SENIOR SYSTEMS ANALYST: 

With ability to lead other Analysts in 
design and implementation of integrated 


data bank management information sys¬ 
tems. Requires degree in Business 
Administration, Mathematics or equiva¬ 
lent, knowledge of programming, and 
five to seven years practical experience 
with higher level computer language. 
Areas of Finance, Manufacturing and 
Materiel offer extensive opportunities. 

MANAGEMENT SYSTEMS ANALYST: 

To aid in design of random access and 
data bank systems, using latest state-of- 
the-art techniques. Degree in related 
field required, plus three to five years 
systems analyst experience in systems 
design and the programming of a broad 
range of management information sys¬ 
tems. 

PROGRAMMER ANALYST: 

Must possess ability to growand improve 
skills in all business systems areas. Con¬ 
centrated programming in any language 
necessary, with two to four years busi¬ 
ness systems experience on any com¬ 
puter. Degree preferred, but not 
essential. 


SOFTWARE SYSTEMS ANALYST: 

To design and implement unique soft¬ 
ware application packages oriented to 
business programming functions. 
Degree preferred. Requires two to five 
years experience and complete knowl¬ 
edge of manufacturer’s software sys¬ 
tems, including utility routines, 
operating systems and compilers such 
as COBOL and Assembly. 

PERT-COST COMPUTER PROGRAMMER 
ANALYST: 

Must possess ability to establish and 
program networks for planning and con¬ 
trolling complex projects. College degree 
desired but not essential. Experience in 
AFSC PERT, IBM PERT II. PMS 360 
preferred. 

TRW 

TRW is an equal opportunity employer 


TRW INC. (Formerly Thompson Ramo Wooldridge Inc.)—Balanced diversity in Electronics, Space, Aircraft, Automotive, Defense, and Industrial Markets. 
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Lockheed 

information systems 
hold the answer to a 
challenging career 


At Lockheed, the young and vital field of Information 
has created the industry’s broadest range of outstanding 
opportunities. Scientific computing, satellite tracking, 
real-time data processing, hospital, educational, business, 
and governmental administrative information systems 
offer a unique opportunity for a varied and fulfilling career. 

To accomplish its highly diversified assignments 
Lockheed maintains a centralized data processing facility 
—one of the largest computer centers in the country. 

Scientific computing at Lockheed plays many impor¬ 
tant and varied roles in Flight Mechanics, Trajectories, 
Thermodynamics, Electronics, Propulsion, Structures, 
Flight Technology, Hydrodynamics, Navigation Guid¬ 
ance and Control, and other vital fields. 

In other areas of activity, Lockheed has developed a 


revolutionary process for handling patients’ records to 
free doctors and nurses to perform their primary duties. 
Lockheed also leads the way in state-wide information 
systems such as the one planned for the State of Alaska. 

In addition, the planning and control of all U.S. Air 
Force orbiting missions is conducted at the Satellite Test 
Center, which also maintains one of the world’s largest 
and most powerful real-time computing facilities with 
assignments ranging from simple ballistic missile shots 
to highly complex, classified satellite missions. 

Engineers and scientists are invited to write Profes¬ 
sional Placement Manager, Lockheed Missiles & Space 
Company, P.O. Box 504, Sunnyvale, California. 
Lockheed is an equal - LQC0CHEED 
opportunity employer, missiles & space company 


A GROUP DIVISION OP LOCKHEED AIRCRAFT CORPORATION 
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look ahead 


UPS & DOWNS OF 
INFORMATION RETRIEVAL 


SURVEYORS USE 
ON-LINE DATA 620 


RUMORS AND 
RAW RANDOM DATA 


The Yale-Harvard-Columbia medical libraries' plan for 
the first cooperative on-line information retrieval 
system among universities, announced in early '65, 
just didn't happen. Harvard officially withdrew 
because of other priorities at its library; Columbia 
did some cataloging; but it is Yale that has most 
strongly continued on its own. More than 12,000 
medical titles, with both Library of Congress and 
in-depth subject headings, are now stored, and Yale 
has hopes of doing the same for the 59 other 
libraries. Off- or on-line IR, however, is a distant 
plan, the data bases initially being used for 
catalogue card production and accession lists. 

Storage cost and technology hold back the total 
project for now. 

Yale's Frederick Kilgour, a project leader, has 
gone to the Ohio College Library Center, where plans 
are just beginning for an IR project which may tie 
together many of the states' 63 junior and community 
colleges. 

Yale was one participant in the Library of 
Congress MARC project to disseminate to selected 
libraries titles of current English monographs 
(600-900 additions/week} in. machine-readable form. 

The result of this effort is that in mid-'68 the 
Library of Congress will go commercial, offering 
these tapes generally, under MARC II, which will 
provide 2,000 titles weekly. Particularly significant 
is that several national libraries have agreed on 
the L of C format as the communications standard for 
bibliographic data, and acceptance is indicated 
from such agencies as COSATI and AEC. The United 
Kingdom is also initiating a MARC-type project. 

Thirty users in 14 states are on-line.to a $140K 
Varian Data 620 system being provided by Technical 
Advisors Inc., Wayne, Mich. They're mainly surveyors 
using TAI's Tech-Mac language for coordinate geometry 
problems. Due to be available soon is an automatic 
drafting capability on a Gerber VP 622 (50 x 60 
inches) plotter. Till then, the civil engineers are 
using mod 33 Teletypes. Charges for the service 
are $10 an hour for the first 25 hours and $7.50 
thereafter, plus memory space. In addition to the 
8K 620, there's 250K words of disc, printer and 
paper tape gear. 

Samuel N. Alexander, a pioneer in the computer field 
and recipient of the Harry Goode Memorial Award, died 
last month at the age of 57. Next month, we'll have 
more on his life, his contributions...With the 
announcement of the IBM 2680 phototypesetter (see 
p. 101), RCA can be expected soon to release its 
mod 830 Videocomp. We hear it's faster and cheaper 
than IBM's, will set 8%-inch lines, and has up to 
96-point type. Like the 2680, the 830 has a proofing 
mode...Word of warning dept.: Datamation's circulation 
goes on a computer soon. Need we say more?...Ed 
Yasaki, key Datamation editor for the past five years, 
joins Composition Information Services this month... 
Lee Johnson, dynamic and controversial former Univac 
government marketeer, dropped one shoe this month by 
stepping in as top man at Comress, D.C.-area software 
house. President Don Herman steps up to board 
chairman, with emphasis on mergers and acquisitions. 
We'd bet big things are in store for Comress under 
the ambitious Johnson. 
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The decisions 

^ our management makes 
will depend on our Management 
\ Information System. ^ 


Analysts and Programmers 
-all levels: 


The decisions 
\r Management Informatii 
System makes will depend 







Now am us 

why our top management 
will be especially in teres ted 
in your career.. 





. . . which is apt to lead you a lot further 
and faster than you believe possible. Until 
you consider the kind of growth company General 
Dynamics is . .. until you consider that you’ll be joining 
the professionals in our expanding Data Systems De¬ 
partment, an organization destined to grow as fast as 
our Management Information System itself . . . until 
you consider working in an atmosphere of individual 
project responsibility . . . until you consider that the 
system you help us develop will oversee and correlate 
all aspects of all the work of the two major divisions 
constituting our Marine Systems Group. 

Developing this integrated information system with 
modern management science techniques will provide 
assignments in: 

□ Integrating existing Engineering, Production, Pro¬ 
curement, Quality Assurance, and Financial Systems. 

□ Improving means of communicating technical in¬ 
formation both verbal and graphic, utilizing remote 
inquiry devices and real-time responses. 

□ Material Control System which addresses itself to 
the proper and prompt collection and movement of 
materials. 



□ Information systems resulting in anal¬ 
ysis and interpretation of management by 
exception. 

□ Configuration management system to effect cohe¬ 
siveness in method and application of documentation 
identification, etc. 

Our Total Systems Plan will assure optimum utiliza¬ 
tion of equipment (a group of 360s, Model 30s, 40s, and 
50s), manpower and technical facilities. 

But to get back to management’s interest in you. We 
have an active “people development” program that re¬ 
quires each supervisor to develop his own replacement, 
and an unusually broad educational and training pro¬ 
gram for advanced study, both in-plant and at leading 
universities. We have the avenues available—the height 
and speed of attainment is up to you. 

There’s a lot more you should know about these 
growth positions, available with our Electric Boat Divi¬ 
sion in Groton, Conn., and Quincy Division in Quincy, 
Mass. But we’re saving that for your personal interview. 
To arrange it send your resume to Mr. Frank L. Whitman, 
General Dynamics, Electric Boat Division, 193A Eastern 
Point Road, Groton, Connecticut. 


GENERAL DYNAMICS 

Electric Boat Division 
Quincy Division 

An Equal Opportunity Employer (M&F) 

U. S. Citizenship is required. 
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datamart 


Address all replies to box number advertise¬ 
ments as follows! 


DATAMATION 

F. D.- Thompson Publications, Inc. 
35 Mason Street 
Greenwich, Conn. 06830 
Classified Advertising 


EQUIPMENT FOR SALE 
PURCHASE OR LEASE 


OUTSTANDING VALUES IN EDP EQUIPMENT 
selling/purchasing/leasing 

Computer Sales Inc., 128 Woodland Ave., Yonkers, 
N.Y. 10703 914-423-0688 


TLW CORPORATION 
P. 0. Box 29763, Atlanta 30329 
404/633-2579 
We Buy—Sell—Lease IBM 
Unit Record & Computers 
Our Equipment Is Under M/A 
And In Excellent Condition 


1 IBM 407 Accounting Machine 
1 IBM 602A Calculator 

Both machines are under IBM maintenance contracts 
and are available immediately. For sale by private 
party. 

Telephone (312) 898-1234, Aurora, Illinois 


KEYPUNCH ING-VERIFYING. Accurate, dependable ser¬ 
vice. Call or write Citizens Data Center, P. 0. Box 
1410, Decatur, III. 62523. Phone 217-428-6661, 
X301. 


7090/1401 MACHINE TIME. $250/hour with reduced 
rates for contracted block time. The Dennis Computer 
Corporation, 1530 West First Street, Winston-Salem, 
North Carolina, 27104; PH. (919) 725-7533. 


— CONVERSIONS — 

Each month we convert over one million records to 
magnetic tape, via optical page scanners. Top quality 
work at best prices in the U.S. Call Ken Benson, 
Input Services, 111 E. 4th St., Dayton, Ohio 45402 
(513) 222-2721. 

HELP WANTED 
NON-PROFIT INSTITUTIONS 

TEACHING POSITION IN ASSOCIATE DEGREE DATA 
PROCESSING PROGRAM. APPLICANT SHOULD HAVE EX¬ 
PERIENCE, MASTERS DEGREE AND INTEREST IN DE¬ 
VELOPMENT OF NEW PROGRAMS. SEND RESUME TO 
DEAN W. M. PETRY, UNIVERSITY OF AKRON, AKRON, 
OHIO 44304. 


The classified section Is open for the following 
advertising categories: Used equipment; posi¬ 
tions wanted; help wanted, educational institu¬ 
tions; maintenance services; professional cards; 
hobby products; business opportunities and ed¬ 
ucational courses. Rates are based on total 
number of insertions used within each contract 
year. 

For further Information please contact: DATA¬ 
MATION Magazine, Classified Advertising Dept., 
35 Mason St., Greenwich, Conn. 06830 (203) 
661-5400. 


I 


COMPUTER AND CONTROL SYSTEMS 
SCIENTISTS AND ENGINEERS 


Bendix Research Laboratories has excellent research and development career oppor¬ 
tunities for B.S., M.S. and Ph.Dl graduates with 2 to 15 years' experience in one or 
more of the following key areas: 

• DIGITAL AND ANALOG COMPUTERS, sys¬ 
tem analysis, real-time computer control. 

• AUTOMATIC CONTROLS, information theory, 
circuit and servo analysis, correlation tech¬ 
niques, electro-optical systems. 

• COMPUTER PROGRAMMING, mathematical 
analysis, real-time control, scientific computing. 

• ARTIFICIAL INTELLIGENCE, pattern recogni¬ 
tion, trainable systems, adaptive logic. 

• COHERENT OPTICAL PROCESSING, holo¬ 
graphy, spatial filtering, optical correlation, 
electro-optical systems. 


Located in progressive suburban Detroit. Send 
resume to Personnel Director, Bendix Research 
Laboratories, Southfield, Michigan 48075. 

AN EQUAL OPPORTUNITY EMPLOYER M/F 


Bendil 


Research 

Laboratories 


CAR 
EERS 


COAST TO COAST 
EUROPE 



EXCLUSIVE! 

The unique personal and confidential relation¬ 
ship we establish with you and our clients 
permits us to offer you outstanding job oppor¬ 
tunities, many not found anywhere else. If your 
potential or abilities are above average and you 
are looking for a challenge, our unique service 
provides 49 state and international coverage. 


PARTIAL LIST COMPUTER CAREERS 
SALARIES $10,000 — $35,000 

• Marketing/Sales 

• Management or 
Computer Consulting 

• Operations Research/ 

Management Science 

• Time Sharing/Real Time Systems 

• Computerized Process Control 

• Management Information Systems 

• Systems Pianning/Development 

• Business Systems, Programming 

• Applied Mathematics 

• Scientific Computation 

• Logic/Digital and/ 
or'Circuit Design 

• Software/Applications Packages 

(From Junior to V.P. 
and Director Levels) 


Our clients assume all expenses 
Write in full Confidence to 
Joseph Albert or phone 212/679-7314. 

Indicate salary and geographic requirements. 
Member ACM 

Career Consultants in the Data Processing Field 
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210 Fifth Ave., New York, N.Y. 10010 


January 1968 
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WHAT IS YOUR TRUE WORTH? 

P D IT IT Data Processing 

I It C Ei OpportunitiesBulletin 


Every month, in the privacy of your own home, you 
can evaluate the nation’s finest openings in the data 
processing field. Cadillac, the nation’s largest execu¬ 
tive and professional placement service, represents the 
majority of the nation s top companies. Their best jobs 
at salaries from $6,000 to $75,000 appear in our 
monthly Data Processing Opportunities Bulletin. 

Our placements show that the average data process¬ 
ing man is worth 10% to 20% more than his present 
income. The Bulletin helps you evaluate yourself in 
today’s market. Both the Bulletin and our confidential 
placement service are free. Client companies pay all 
costs. 

For your free Bulletin, without any obligation circle 
Subscriber Service Card No. 301. Please use home 
address only. 



LON D. BARTON j President 

Cadillac Associates, Inc.* 

29 E. Madisan Bldg. Chicago, III. 60602 
Financial 6-9400 


• "Where More Executives Find Their Positions Than Any¬ 
where Else in the World.” 
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Are you one of the New Breed? 

Find out the six reasons why the Callahan Center is uniquely 
qualified to help you. 

Find out current salary ranges in EDP. 

These and many other subjects are discussed in a new 
booklet titled OPPORTUNITIES IN EDP. 

Get your free copy three weeks sooner by using the cou¬ 
pon below. 

CALLAHAN CENTER FOR COMPUTER PERSONNEL 

1819 JFK Blvd., Suite 414, Blvd. Bldg., Phila., Pa. 19103 
PHONE: 215 LO 7-4811 

• •••••••••••••a •coupon# ••••••••••••••• 

• Callahan Center for Computer Personnel _ 

• 1819 JFK Blvd., Phila., Pa. 19103 • 

• Gentlemen: Please send me a free copy of OPPORTUNITIES 0 

• IN EDP. • 

• NAME_ TITI F_ • 

• • 

• • 

• ADDRESS___ • 

• • 

• • 

JJ CITY_STATE_ * 

• • 

* PHONE_ZIP_ l 

• ••mm flcoupon* •••••••••••••••% 

CIRCLE 329 ON READER CARD 


Mattel Is Expanding Again! 

SYSTEMS 

and 

PROGRAMMING 

Our continued growth as world-leader of a billion dollar industry has 
created openings in our Management Information Services Dept. 

We are currently seeking a— 

SYSTEMS PROGRAMMER 

. . . with experience in COBOL and the IBM 360, plus 2 or more 
years in business programming—and a 

SR. SYSTEMS ANALYST 

... with 5 years or more experience in varied applications and com¬ 
puter configurations with exposure to real-time and teleprocessing. 
You will be working with a staff of 25 professionals, using two 
360-40 computers with 2311 and 2314 disc units. Future plans call 
for a duplexed on-line real-time system. 

We offer an excellent salary plus comprehensive company benefits 
(including profit sharing) and—within this exciting growth at¬ 
mosphere—an unusual opportunity to move ahead. 

Send your resume—in confidence, of course—to: 

CHUCK RABER 
MATTEL, INC. 

5150 ROSECRANS AVENUE 
HAWTHORNE, CALIFORNIA 90250 

mattel 

TOYMAKERS 

An Equal Opportunity Employer 
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MANAGEMENT SYSTEMS 

ANALYST-PROGRAMMER 

Participate in the development of advanced concepts 
of management information systems using the latest 
hardware and software development. 

Current projects include optical character recognition, 
graphic display, remote terminals and mass storage. 
Opportunities exist for rapid personal and professional 
growth. Independent thinking and creativity are pre¬ 
requisites. 

Our Livermore site is located in a quiet suburban com¬ 
munity of the San Francisco Bay Area. You would be 
only minutes away from excellent educational, recrea¬ 
tional and cultural facilities. 

For further information contact Mr. Ron Korner, Per¬ 
sonnel Department, P.O. Box 808 21-18, Livermore, 
California 94550. 


a d i a. t 1 o n. 
aboratory 

UNIVERSITY of CALIFORNIA 


U.S. Citizenship Required. An Equal Opportunity Employer. 
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Software Engineers: it’s your move in ’68! 


And you couldn't make a better move than to help The Foxboro Company build 
state-of-the-art computer-controlled process instrumentation systems. You'll find 
them in nearly every industry — petro-chemical, power, textile, cement, food, steel, 
to name the big ones. 


We'll offer enough challenge to your creativity to last a lifetime. What we need is 
your professional programming experience in one or more of the following areas: 


tOXBORO. 

Specialists in 

Process and Energy Control 

An Equal Opportunity Employer 


January 1968 


Batch Control 
Real Time 

Direct Digital Control 
Multi-level Programming 
Time Sharing 
Priority Structure 
Supervisory Control 
Command and Control 
Scientific Programming 

Foxboro has other career-building opportunities. Send resume to above address. 
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John G. Willett 
The Foxboro Company 
Central Recruiting Office 
ID Neponset Avenue 
Foxboro, Massachusetts 02035 







computer 

careers 

Should you base your career on 
just one interview? Make your 
choice Trom among several career 
positions! 

EUROPEAN and 

NATIONWIDE CHOICE 

N.Y., N.J., NEW ENGLAND, WASHING¬ 
TON, D.C., PHILA., MINNESOTA, 
TEXAS, HUNTSVILLE, FLORIDA, ARI¬ 
ZONA, CALIFORNIA AND OTHERS 


Contact us if you have some experience 
or interest in any of the following: 

□ Scientific Computation — Data 
Reduction or Numerical Analysis— 
Unusual Outerspace/Lunar and Ad¬ 
vanced Programs 

□ Software Development —Lan¬ 
guages, Compilers, Assemblers, 
Monitors or Sub-Routines 

□ Real Time Systems —Message, 
On Line, Process Control 

□ Systems — Planning, Design, 
Analysis of State of the Art Massive 
Data Handling of I.R. Systems 

□ Technical Representatives— 

Programming and Systems support 
to Sales 

□ Digital or Logical Design 

□ Management Sciences 

□ Sales and Marketing 

Unique opportunities exist in the 
$9000-25,000 class for Managers & 
Seniors and Men who can accept 
management responsibility and pro¬ 
fessional growth 


TIME 

SHARING 

SYSTEMS 


All expenses are assumed by our client 
companies. 

Write in confidence, including pres¬ 
ent salary, acceptable locations or 
call (Collect) Mr. Nellissen (Area 
Code 212) PLaza 9-1720 

an 

aLBeRT, neLLissen, inc. 

Leading Consults to Management 
in the Data Processing Field 

510 MADISON AVENUE. N.Y.. N.Y. 10022 




people 


B Eugene E. Prince has been elected 
a vice president of Ampex Corp. He 
will continue his duties as general 
manager of the company’s computer 
products division. 

B Dr. Glenn E. Lewis has joined the 
Univ. of Southern California as direc¬ 
tor of its Computer Sciences Labora¬ 
tory. He had been director of the 
computing facility at the National 
Center for Atmospheric Research in 
Boulder, Colo. 

B James R. Bradburn has become 
executive vice president of informa¬ 
tion systems for RCA and will be re¬ 
sponsible for electronic data process¬ 
ing, edp service, and the graphic sys¬ 
tems division. He had been vice presi¬ 
dent and general manager of edp. 

B Dr. John M. Richardson has been 
appointed director of the new Com¬ 
merce Dept. Office of Standards Re¬ 
view. He had been with the National 
Bureau of Standards for 15 years. 

B Wesley E. Niemond is president 
of the newly formed Marshall Infor¬ 
mation Sciences, division of Marshall 
Industries. Maurice P. Chrysler is 
vice president of the company. 

B H. Paul Rogoway has joined 
IBM’s Systems Research Institute as a 
staff member to develop a new ad¬ 
vanced programming option. He had 
been PL/I advanced planning man¬ 
ager for the company. 

B Philip J. Pesapane has been 
elected executive vice president and 
director of Computer Procedures 
Corp., Mineola, N.Y., a recently or¬ 
ganized subsidiary of Colonial Com¬ 
mercial Corp. Most recently he was 
vice president in charge of data pro¬ 
cessing operations for Coburn Corp. 
of America. 

B Roy E. Platt has been named gen¬ 
eral manager of the Information Rec¬ 
ords Div. of IBM in Princeton, N.J. 
He had been assistant general manag¬ 
er of operations for the division. Platt 
replaces Frank H. McCracken, who 
was recently elected an IBM vice 
president and group executive. 

B J- Stanford Smith, formerly vice 
president and general manager of 
General Electric’s information systems 
division, has become group executive 
of the new information systems group 
as a result of recent organizational 
changes within the company. 


PROGRAMMERS 

Diagnostic and 
Real-Time Programmers 

To support a long-range project, 
we need qualified personnel to 
participate in hardware definition 
and specify design, and imple¬ 
ment the software support system. 

Major systems to be provided 
include: floating executive and 
monitor system; assemblers, com¬ 
pilers, simulators; utilities and ser¬ 
vice routines. 


Systems Programmers 

To work on large-scale Com¬ 
mand/Control Systems. Positions 
are available on programs lead¬ 
ing to future overseas assign¬ 
ments, for qualified candidates. 
Requirements cover design and 
implementation of real-time pro¬ 
grams, assemblers, compilers and 
utility systems and on-line and 
off-line systems diagnostics. 
Areas of specialization include 
Radar Control, Active & Passive 
Tracking, Display, Weapons, 
Simulation and Support Software. 

U.S. CITIZENSHIP IS REQUIRED 

For immediate consideration, 
please airmail your resume to: 

MR. ROBERT STIPP 


| HUGHES | 

_J 

HUGHES AIRCRAFT COMPANY 

P.0. Box 3310-D 
Fullerton, Calif. 92634 

Equal opportunity employer-M&F 
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sales/applications 
engineering positions 

at mtm 



... positions of permanence 
in a stimulating 
professional climate 


If you have a sincere interest in sales/applications engineer¬ 
ing and are technically competent in the basic engineering 
requirements we invite you to investigate the permanent posi¬ 
tions offered at DIGITAL. In just 10 years the company has 
achieved worldwide recognition and acceptance of its broad 
line of computers and related software. Current sales volume 
is in excess of 40 million per year. 

The professional responsibilities and requirements are as 
follows: 

District Sales Manager 

To coordinate sales of all DIGITAL products, assume major 
account responsibility including training and supervision of 
senior and junior sales engineers. BSEE with 3-8 years digital 
hardware/software background in sales or development. 

Sales Engineer 

To assist new customers in use of digital logic, assume ac¬ 
count responsibility, conduct interface and logic seminars, 
responsible for sale of modules and computers within as¬ 
signed territory, prepare quotations and answer requests for 
proposals. BSEE with 3-5 years experience with computer 
hardware. Current openings in many geographical areas of 
the U. S. 


Software Applications Engineer 

To provide systems programming/software support to cus¬ 
tomers and sales engineers on DIGITAL products. BSEE or 
math with knowledge of compilers, assembler loaders, operat¬ 


ing systems monitors, etc. Require 2-6 years experience with 
digital software systems. 

Bio-physics Applications Engineer 

To assume responsibility for sales/marketing support of 
DIGITAL products for biomedical/physics applications. Will 
involve some direct customer support as well as assisting 
sales engineers in marketing and closing sales to bio¬ 
medical/physics customer. 

Systems Analyst 

To support sales activity on our PDP-10 and other computers 
through in depth application knowledge. Make presentations, 
assist in proposal work, pre-sale and post-sale support of 
customers. BSEE or math with strong software background 
and working knowledge of digital electronics. 

UNEQUALLED BENEFITS — In addition to excellent starting 
salaries and fringe benefits DIGITAL also offers: ■■ excellent 
advancement potential leading to higher management posi¬ 
tions within the field organization greater freedom, re¬ 
sponsibility and authority in the exciting and challenging 
world of computers ■■ an informal climate between engineer 
and top management people. 

Send a resume or detailed background letter in confidence 
to Graydon Thayer, Manager of Professional Personnel, Dig¬ 
ital Equipment Corporation, 146 Main Street, Maynard, Mass¬ 
achusetts 01754. Or for immediate action phone today and 
we’ll set up an appointment on the spot. DIGITAL is an equal 
opportunity employer. 


SDSBDSn 

"WHERE WE ALSO BUILD CAREERS" 


DIGITAL EQUIPMENT 

CORPORATION 

Maynard, Mass. 01754/ Tel:617646-8600 
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MBS 


LUNAR HOSTILITY • MANNED SPACE FLIGHT • ROCKETRY • 
UNMANNED FLIGHT • MICROMETEOROIDS • MAN-MACHINE 
SYSTEMS • GUIDANCE • TRAJECTORY • ALTERNATE EARTH 
RETURN • COMMUNICATIONS • NAVIGATION • CELESTIAL 
MECHANICS • COMPUTING • SIMULATION • RE-ENTRY • 
LUNAR LAUNCH • PROGRAMS • STATISTICS • SYSTEMS 
OPERATIONS • SPACE VEHICLES • PROPULSION • SOLAR 
RADIATION • APOLLO CHECKOUT • TELEMETRY • HEAT 
TRANSFER • EVALUATING • LOGIC • OPTIMUM ABORT 
PROCEDURES • RELIABILITY • PROBABILITY • VEHICLE 
DYNAMICS • SERVOMECHANISMS • DESIGN • BALLISTIC 


PROGRAMMING 
& SYSTEMS 
DEVELOPMENT 

We have been retained by a leader in the field of 
graphic communications with current sales volume 
of several hundred millions and anticipated expan¬ 
sion of a very considerable nature in the next sev¬ 
eral years. This expansion is attributable to a 
business philosophy that goes far beyond tradi¬ 
tional practices and concepts as evidenced by: 

4. Incorporation of ad¬ 
vanced computer con¬ 
cepts including real¬ 
time, on-line and multi¬ 
processing. 

5. Standardized corporate 
commercial systems 
that expand the utility 
of programs and reduce 
repetitive work. 

6. State of the art hard¬ 
ware that includes (3) 
360/50’S, (2) 360/30’s, 
(3) 7074’s, and (2) 
1108’s. 


1. A corporate-wide 5 year 
total information sys¬ 
tem goal, completely 
supported fay top man¬ 
agement. 

2. Unusual diversity, prob¬ 
lems will range from fi¬ 
nance and engineering 
to manufacturing, mar¬ 
keting and business 
planning. 

3. Problems so sophisti¬ 
cated they require un¬ 
usual integration of the 
programming and sys¬ 
tems analysis functions. 


FLIGHT • AUTOMATIC DIGITAL CONTROL • PAYLOAD 
CAPABILITY • GEOPHYSICAL TECHNIQUES • AUTOMATIC 
TROUBLE DIAGNOSIS • DATA PROCESSING 


SYSTEMS ANALYSTS 

BS Engineering (MBA preferred) with a minimum 
of 3 years experience analyzing business systems 
and communication techniques. Create systems 
models in fields of Engineering, Finance, Legal 
and Program Management for determination of 
appropriate software and analytical support to 
management. Product development as related to 
operations research and management sciences. 


WANTED: SPECIALISTS IN SPACE 


Above are some of the divisional functions of Bellcomm, the 
systems engineering contractor of the National Aeronautics and 
Space Administration. Bellcomm is utilizing a wide range of 
disciplines in its extensive feasibility studies and operations 
analysis of manned space flight systems, 

Belicomm's work on Project Apollo offers rewarding employ¬ 
ment opportunities for persons especially qualified in such fields as 
physics, mathematics, engineering, flight mechanics, propulsion, 
man-machine relationships, computer programming, aerodynamics 
and aeronautical engineering in general. 


PROGRAMMERS- 

programmer/analysts 

BS or MS desirable but not essential, with 2 or 
more years experience programming medium and 
large scale computers using tape and disk memo¬ 
ries. Experience should include business program¬ 
ming utilizing IBM 7000 series, 360 or, Univac 
1108. Versatility in Cobol, Autocoder and Fortran 
is highly desirable. 

STARTING BASE COMPENSATION WILL 
RANGE FROM $10,000 TO $14,000 IN ADDI¬ 
TION TO PROFIT SHARING AND OTHER 
EXTRA COMPENSATION FEATURES 

The rapid growth of our client has opened new 
career positions with exceedingly high advance¬ 
ment potential for individuals capable of making 
creative contribution to their Corporate Data 
Processing Network. 

Although you may not be presently contemplating 
a change of position, we strongly suggest that our 
client provides greater opportunity for profes¬ 
sional development than that which you presently 
enjoy. Accordingly we are prepared to take any 
reasonable steps which will nurture interest on 
your part. Initially, and at no expense to you, we 
will meet with you on a confidential basis at a 
time and place to accommodate your schedule. 
Given this opportunity, we are’certain that your 
interest will be developed to the point that you 
will wish to meet with our client. 


If you believe you are such a person, Bellcomm will welcome 
your inquiry. Send your resume to Mr. N. W. Smusyn, Personnel 
Director, Bellcomm, Inc., Room 1601-E, 1100 17th St., N. W., Wash¬ 
ington, D. C. 20036. Bellcomm is an equal opportunity employer. 


FEES & ALL OTHER EXPENSES 
MET BY OUR CLIENT 


CALL OUR NEW YORK OFFICE COLLECT 
(212) 867-8100 

OR SUBMIT RESUME IN CONFIDENCE TO: 



Bellcomm, Inc. 

A Bell System Company 



Gilbert Lane 

PERSONNEL AGENCIES, INC. 

505 FIFTH AVENUE / NEW YORK, N.Y. 10017 
OFFICES IN PRINCIPAL CITIES 
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In our business we have to be experts in your business. Send us a resume today and we'll 
prove it. Today, we have more than 350 openings in the Greater New York Area for 
people in Management Information Systems, Systems Programming, Applications Program¬ 
ming, Software Systems and Systems Design. The fastest route between you and one of 

these opportunities is Drew. Today. DREW 

Personnel Placement Center. Attn: Paul Hutchins 
160 Broadway, New York, N.Y. 10038, Telephone 212-964-8150 
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An equal opportunity employer. 


can a decision ge 

Our attitude is, the lower down the better. 

Which is simply another way of saying that as a computer pro here at Control Data, you’ll 
have a much larger say in the things that really count than you would be likely to have 
elsewhere. And that’s not just talk. We designed it that way. 

We’re organized on a highly decentralized basis, with each division accountable for its own 
profit and loss. And within each division not only is every individual expected to participate 
fully in the delineation of his own bi-annual work goals, but every effort is made to insure 
that all upward, downward and lateral channels of communication are kept wide open 
and happening. This means you can always count on the people who count being familiar 
with both your intentions and your accomplishments. 

The upshot is, that as a computer professional here, you’re apt to find your influence 
outdistancing your position. Not that the discrepancy should worry you. Odds are, if you’re 
like most people here, your position will grow at a pretty astonishing rate, too. 

What do we get out of this low down approach to decision making? That’s easy. The world’s 
only supercomputer, for one thing. For another, what’s generally acknowledged to be one 
of the most advanced lines of peripheral equipment in the industry. For still another, 
medium size computers, special purpose computers and things like analog-to-digital hybrids 
that are burning up the track. 


If any of this inspires you to want to really get to the bottom of things, just write for more 
information or send a copy of your resume to: Thomas Linklater, Dept. D -1, Control Data 
Corporation, 8100 34th Avenue South, Minneapolis, Minn./55440. 


CONTROL DATA 


We deliver what others promise. 
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CAN YOU 

ASSUME A 
MORE RESPONSIBLE 

POSITION?? 


Abbott’s of Boston is a nationally recog¬ 
nized consulting service which, for over 
40 years, has provided the means by which 
over 100,000 professionals and 10,000 com¬ 
panies have been brought together. 

If your interest and experience include any of 
the following areas: scientific and commercial 
programming . , . systeins analysis . . . software 
development . . . compiler development . . . op¬ 
erations research . . . information retrieval . . . 
systems design, you are invited to investigate op¬ 
portunities offering up to $30,000. 

If you are looking for a new position and would 
like immediate, professional, confidential assistance, 
please direct your resume stating salary require¬ 
ments and geographical preference in complete\ 
confidence to: 

Mr. Philip Nash or Mr. Daniel Sheehan 
EDP Staff Specialists Dept. D-I 




EMPLOYMENT SPECIALISTS 

Serving the Data Processing Community , 

150 Tremont Street 
Boston, Massachusetts 02111 
(617) HAncock 6-8400 
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MSB the 

DATA TEAM 
(loins: at Collins? 


COMMUNICATION/COMPUTATION/CONTROL 


COLLINS RADIO COMPANY / DALLAS, TEXAS • CEDAR RAPIDS, IOWA • NEWPORT BEACH, CALIFORNIA • TORONTO, ONTARIO 
Bangkok • Frankfurt • Hong Kong • Kuala Lumpur • Los Angeles * London • Melbourne • Mexico City • New York • Paris • Rome • Washington • Wellington 


Collins’ data team is designing, developing, manufacturing 
and marketing some of the most advanced data systems in 
the industry. 

Members of this team are engineers, physicists, mathemati¬ 
cians, salesmen, marketing analysts, systems analysts, opera¬ 
tions analysts, programmers, and computer instructors. 

Collins data systems are used by airlines and railroads to 
process and transmit hundreds of thousands of messages a 
day. (Aeronautical Radio, Inc., alone used a Collins system 
to handle more than 226 million messages in 1966.) Collins 
systems provide cqmputer control of earth stations designed 
by Collins for satellite communications. They permit digital 
control of communication/navigation systems in airliners and 
military aircraft. They combine communication, computation 
and control functions in single systems for large business and 
military operations. 

If you are interested in joining the Collins data team—and 


benefiting from the creative environment and career oppor¬ 
tunities offered by Collins—send your resume in confidence 
to Manager of Professional Employment, Collins Radio Com¬ 
pany, Dallas, Texas; Cedar Rapids, Iowa, or Newport Beach, 
California. 

Immediate openings in the following areas: 

Digital Computer Engineering Operations Research 

Digital Systems Engineering Data Systems Analysis 

Computer Application Data Systems Sales 

Engineering Computer Instruction 

Computer Documentation Programming 

Field Support Engineers 

















theW forum 


The Forum is offered for readers who want to express their opinion on any aspect 
of information processing. Your contributions are invited. 


DIVERSITY 

AND 

BANK INTRUSION 

Respected theologians tell us that 
God is dead. Marshall McLuhan tells us 
in words that the word is dead. And 
now some people tell us cash is dead. 

To say that the quality of future liv¬ 
ing will be profoundly affected by the 
various uses computers are put to is to 
say what everyone knows. Unfortunate¬ 
ly, there has been too little discussion 
about how these profound technolog¬ 
ical changes, unless carefully directed, 
may threaten the continued existence 
of values and institutions basic to our 
way of life in this country. 

It is fortunate—and a sign of the con¬ 
tinued health of our pluralist society— 
that there is widespread concern with 
the safeguarding of individual privacy 
in the proposed national data bank. 
Another matter—perhaps equally im¬ 
portant though not as accessible—which 
must be thoroughly considered is the 
banking intrusion issue. It has been re¬ 
liably estimated that within ten years 
banks. Unless restricted, will be offer¬ 
ing as many as 37 nonbanking services, 
such as business brokerage, site loca¬ 
tion, tax collection, agricultural man¬ 
agement, travel services, credit advisory 
services, and market research. 

It is generally accepted that this rap¬ 
idly escalating proliferation of non¬ 
banking services offered by banking 
institutions received a good deal of 
encouragement during the tenure of 
James J. Saxon as Comptroller of the 
Currency. It is also true that many states 
liberalized their interpretations of their 


own regulations to keep pace with the 
latest federal fashion. 

It is not surprising that those adverse¬ 
ly affected by widespread banking in¬ 
trusion should seek their own remedies. 
The reaction has been that insurance 
agents in Georgia and travel agents in 
Massachusetts go to court, and it is only 
reasonable to assume that there will be 
more of this. Readers of DATAMATION 
are probably already familiar with the 
ADAPSO (Association of Data Process¬ 
ing Service Organizations) case against 
the American National Bank and Trust 
Company of St. Paul. Legal authorities 
see this case as one with far-reaching 
significance, and the American Bankers 
Association has entered the case as "a 
friend of the court." In general, ADAP¬ 
SO, the industry trade association, 
which quite naturally includes United 
Data Centers, claims that American Na¬ 
tional—and by implication other banks 
—are damaging member firms by mar¬ 
keting data processing services. Ameri¬ 
can National claims that it has every 
right to service its customers. And the 
American Bankers Association has 
stated its concern that an adverse ruling 
in this case will prevent member banks 
from making excess computer capacity 
available to customers. Informed peo¬ 
ple in the service bureau industry are 
not overly impressed with the ABA ar¬ 
gument since many banks have in¬ 
stalled multiple versions of the same 
computers in addition to setting up sep¬ 
arate data processing installations, of¬ 


ten with separate identities and man¬ 
agement. In fact, they could have 
ordered equipment tailored to their 
specific needs in the first instance. 

Apart from the specific charges in¬ 
volved in the ADAPSO case against the 
St. Paul bank and the question of 
whether bank management is not jeop¬ 
ardizing the interests of stockholders by 
engaging in a high-risk business not in¬ 
cidental to banking, there has been a 
good deal of serious discussion as to 
whether banks are, in effect, paying 
interest on demand deposits since their 
charges for data processing are often 
directly related to the average sustain¬ 
ing balance of their customer. It is ex¬ 
pected that this matter will receive at¬ 
tention in depth during the hearings on 
banking intrusion of the House Banking 
and Currency Committee scheduled 
early in 1968 under the chairmanship of 
Representative Wright Patman (Dem.- 
Texas). High hopes are held for these 
hearings, but it should be remembered 
that Congressman Patman will be op¬ 
posed by the strong, well-financed 
forces responsible for the languishing 
of the Multer bill. 

While it is obvious that banks are 
chartered monopolies or quasimonopo¬ 
lies within the context of their respective 
geographic locations, much more is in¬ 
volved than the letter of the law. The 
fundamental thing involved here is the 
concentration of vast powers in the 
hands of already powerful institutions. 
Approximately 46% of the American 
people are presently borrowing money 
from banks for a new home; 34% are 
using banks to finance new car pur¬ 
chases, and 18% are borrowing for 
home improvements. Little wonder that 
thoughtful citizens are alarmed at the 
possibility that banking institutions, al¬ 
ready swollen with power, are rapidly 
expanding into many other fields simul¬ 
taneously. 

Specifically, what must be decided is 
whether or not it is in the public interest 
to allow banks to endanger the health, 
growth possibilities, even the continued 
existence of the young data processing 
service industry, which includes more 
than 1100 qualified data centers. The 
decision which must also be made is 
whether or not it is in the public interest 
for economic power to remain reason¬ 
ably diffused in order to preserve the 
opportunities, economic and others, 
which find encouragement in the diver¬ 
sity so essential to a free society. 

-BERNARD GOLDSTEIN, President 
United Data Centers, Inc. 
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Talk’s cheap at Applied Logic. 

Over twenty users can talk at once to do its work, Applied Logic chose a 6-million 


Applied Logic Corporation's PDP-6 computer 
with its Bryant Memory System at their 
time-shared computation center in 
Princeton, N.J. They can listen, too. All 
because of the low cost and easy access of 
time-sharing. Scientists, mathematicians and 
businessmen call in from teletype units night 
and day, 144 hours a week. Their man- 
machine dialogue may take only a few 
seconds. But it saves them hundreds of 
man-hours of work. And to help the PDP-6 


character Bryant Auto-Lift Drum. They say 
it expands the core memory economically and 
gives ideal swapping and storage for the 
system. And interfaces with no trouble at all. 
They must like it! Now they're expanding 
with a 60-million character Bryant Model 
2A Disc File. Write Bryant Computer 
Products, 850 Ladd Rd., Walled Lake, 

Mich. 48008. Ask for On-Line Application 
Note #3. We'll make a Bryant believer 
out of you, too. 



BRYANT 

COMPUTER PRODUCTS 
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How do you gruntle the buyer 
of memory stacks? 


(Take a powder and control it all the way). 


The man who buys memory 
stacks (or planes or just cores) 
knows that a myriad of tiny vari¬ 
ables which affect performance 
can pass right through the tight¬ 
est spec. It’s nobody’s fault, but 
still it leaves the buyer dis¬ 
gruntled. 

How to gruntle him? Well, this 
is what we do at Ferroxcube. We 
control the entire process from 
formulation of the powder for the 
cores to the planes or stacks that 
go out the door. To the naked eye 


much of this looks like textbook 
QC procedure. But some of it goes 
deeper. It’s the kind of control you 
associate with a veteran airline 
pilot whose experience amounts 
almost to intuition. As pioneers in 
ferrites and core memory compo¬ 
nents, we have people like that in 
control at every vital stage of man¬ 
ufacture. 

This is one reason why Ferrox¬ 
cube can design and build to ex¬ 
acting requirements (example: 
military stacks that exceed the en¬ 


vironmental requirements of MIL¬ 
E-16400 and MIL-E-5400). And 
it’s the main reason why every 
production unit performs like the 
prototype you approved. 

If you specify cores, planes or 
stacks, talk with the people who 
pioneered ferrite technology. As 
a conversation piece, a sheaf of 
technical literature awaits you. 
Write for it today. 

Ferroxcube fl 

Saugerties, New York 



Albuquerque—Electronic Enterprises, (505) 256-1585; Baltimore—Eastern Components, (301) 322-1412; Dayton—(513) 253-3158; Encino, Cal.—(213) 788-2060; Englewood, Col.— 
(303) 771-2000; Houston—Noakes Engineering, (713) 529-6213; Irving, Texas—Noakes Engineering, (214) 255-0441; Lansing, Mich.—(517) 482-7140; Minneapolis—(612) 888-4681; 
Northlake, III.—(312) 261-7880; Orlando—(305) 841-6380; Philadelphia—Eastern Components, (215) 927-6262; Phoenix—(602) 265-1792; San Francisco—Wmj J. Purdy Agents, (415) 
863-3300; Saugerties, N. Y.—(914) 246-2811; Union, N. J.—(201) 964-1844; Waltham, Mass.—(617) 899-3110; Toronto, Ontario—Philips Electron Devices, Ltd., (416) 425-5161. 
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